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GAS PURIFICATION 


BY 


OXIDE OF 


COOKE BROS., 


26, 27, & 28, FENCHURCH ST., 
LONDON, E.C. 


SPENT OXIDE PURCHASED IN 
ANY QUANTITY. 


GENUINE TORBAY PAINT 


And SPECIAL GASOMETER PAINT. 


Several Prize Mepats, EsrTaBlisuep over 20 Years. 

These Paints are now used in over 200 Country Gas- 
Works, and by all the London Gas Companies, on Gas- 
holders, Scrubbers, Purifiers, &c. Also used by the Admi- 
ralty, War Office, Railway Companies, Founders, &c. The 
prevent and arrest rust, and protect iron from the action of 
water, sulphurous and gaseous exhalations; do not crack, 
blister, or flake off; will cover tar effectually. 

The covering powers are considerably greater tnan those 
of any other Paint.—See ‘‘ Engineer,”” Nov. 2, 1866, 

Supplied, mixed ready for use, or in paste, as desired, 


TORBAY PAINT COMPANY. 
Proprietors: STEVENS & CO., 
21, GREAT WINCHESTER Pm ered "LONDON, 
Works: BRIXHAM, TORBAY 


THOMAS PROUD, 


BROOKFIELD GAS APPARATUS WORKS, 
108, ICKNIELD STREET EAST, BIRMINGHAM. 


CONTRACTOR FOR 


LAYING MAINS 
Gas, Water, & Sanitary Purposes, 


AND MANUFACTURER OF 


WOOD GRIDS 


FOR 
SCRUBBERS AND PURIFIERS. 


IRON. 











COWEN’S PATENT FIRE-CLAY RETORTS. 
JOSEPH COWEN and CO., 
BLAYOON BURR, BLAYDON-ON-TYRE, 


Were the only parties to whom a Prizg MeEpAL was 
awarded at the Great Exurerrion of 1851, for ‘* Gas- 
Rerorts and orner Ossects in Frre-Cray,” and the were 
also awarded at the INTERNATIONAL Exursrrion of 1862, 
the Prize Mepat for “ Gas-Rerorts, Frre-Bricxs, &e., 
for Excetience of Quaity.” 

J.C. and Co, have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom, Orders for Fire-Clay Retorts of all shapes 
and dimensions, and to fit any shaped Mouthpiece, Fire- 
Bricks, and every other article in Fire-Clay, are promptly 
executed at their Works as above. 


COWEN’S GARESFIELD COALS, 


Jos. Cowen & Co. are the only Manufacturers of Frar- 
Bricks and C Cray Rerorts at BLavDon bury. 





JOHN RUSSELL AND Co., 
LIMITED, 
Established ots the commencement of Gas Lighting. 
BRANCH EsTaBLISHMENTS : 


y | 48, GREEK STREET, SOHO SQUARE 


83, COMMERCIAL | st. SPITALFIELDS; | LONDON. 
35, 36, 37, & 39, ANB Y ROW, MANCHESTER. 
16, "ELLis COURT. AIRE STREET, LEEDS. 
Manvracrorizs: ALMA TUBE WORKS, WALSALL, AND 
OLD PATENT TUBE WORKS, WEDNESBURY. 
J. BR. & Co., Ld., are the original manufacturers of 
Wrought-Iron Gas Tubes and Fittings, and Inventors of 
the LAP-WELDED TUBES for Locomotive and Marine 


se 
& Co., Ld., make all kinds of Tubes and Fittings 
fon ‘Goat Steam, and Water; Gun-Metal Cocks, Stocks, 
and Dies; Galvanized ee and —— Tubes, &e. 
Lists may be obtained on application 
Hrap ome + mena 


145, QUEEN | VICTORIA STREET. 


wDON WAREHOUSE : 


234, UPPER THAMES STREET, LONDON, E.C. 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUPACTURERS oF 


WET AND DRY GAS-METERS, 


LICENSEES AND MANUFACTURERS OF 











HUNT'S 
PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 


EstasiisHEep 1830. 





THOMAS PIGGOTT & CO., 
SPRING HILL, BIRMINGHAM, 


MANUPACTURERS OF 
TELESCOPIC & SINGLE GASHOLD ERS 
CAST & WROUGHT IRON TANKS FOR DITTO 
And Gas Apparatus of every Description. 


Marine, Tubular, Cornish, Plain, Furnace, Saddle, ana 
Range Boilers. 

SuGAR, SALTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Acent—W. G. DAVIS, 2, Brabent Court, 

Philpot Lane, EC. 


r & H. ROBUS, 


BUILDERS AND CONTRACTORS 


ERECTION AND REBUILDING OF GAS 
AND WATER WORKS. 
ESTIMATES FREE 
FOR MAIN-LAYING AND GENERAL REPAIRS 


RETORT-SETTING A SPECIALITE. 








ROBUS'S IMPROVED RETORT-SETTINGS guaranteed 
to carbonize a large amount of coal with a small 
r cent, of fuel. 
N.B.—All kinds of Fire Goods, &c., kept in stock for 
immediate delivery, Orders ene promptly attended to. 


BELL GREEN, N, CATFORD, 8.E. 


THE 
NITSHILL COMPANY'S 


DUKE OF HAMILTON'S 


LESMAHAGOW 
CANNE L Cc OAL. 





JAMES M‘KELVIE, 
HAYMAREERT, 


EDINBURGH. 








War : | 
RANELAGH WORKS, RANELAGH ROAD, PIMLICO, LONDON, SW. 


FOR THE ENGLISH GOVERNMENT 


AND OF THE DUPLICATE COPY 


Presented by Her Majesty's Government to the French Government, 


____ AND MANUFACTURERS OF 


é IMPROVED DRY CAS- METERS , 
vr ranted to easure correc correctly & not to vary. 










> AND FOR THE GOVERNMENT OF THE NETHERLANDS, y 











236, GEORGE STREET, GLASAOW, & 30, LANCASTER AVENUE, MANCHESTER. 


ERS, 


TH COPENHACEN. 
CO., FRANKFORT O/M. 
A. DEMPSTER, 


“FOREIGN AGENTS. 
| W. HOVEN & 





SON, ROTTERDAM. 


COPLAND & McLAREN, MONTREAL 
67 ELIZABETH STREET, MELBOURNE. 
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SILVER MEDAL, PARIS EXHIBITION, 1867. 


LLOYD AND LLOYD, 


ALBION TUBE-WORKS, BIRMINGHAM, | 


AND 


COOMBS WOOD TUBE-WORKS, HALESOWEN, 


MANUFACTURERS OF 


WROUGHT-IRON TUBES AND FITTINGS, 


AND 


LAP-WELDED IRON AND HOMOGENEOUS METAL BOILER TUBES, P 


UP TO FOUR FEET IN DIAMETER, 


London Offices: No. 4, Cloak Lane, Queen Street, E.C. 


Warehouses: London, Liverpool, Manchester, and Lille. 





| 





8&¢ 








JOSEPH AIRD, 
WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE, Le 


MANUFACTURER OF 
EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), 
CHANDELIERS, &c., GAS-FITTERS’ TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &e., 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 
TELEGRAPH TUBES OR POLES, &c., &c. 








WELLS, BIRCH, RYDE, and CO., Limited, 
HOYLAND SILKSTONE COLLIERIES, be 


Near BARNSLEY, wit 


This Com is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL. 
“The ‘enue of this Coal for Gas purposes, if equalled, is not excelled by any on record, and the Coke competes successfully with best 
Durham.”’"—See Mining Journal, Aug. 11, 1877. 
Prices quoted to any Railway Station, or F.0.B. Hull, Grimsby, Goole, Keadby, Liverpool, and Fleetwood. 
Full particulars will be sent on application to above address. on 


LIVESEY’S PATENT WASHER. te 


This apparatus effects the most intimate contact between the liquor with which it is supplied and the gas passing throug oh 
it, resulting in the complete removal of all particles of tar, increasing the ammonia strength of the scrubber and condenser liquor, 
and removing a large proportion of other impurities—notably, carbonic acid. The Washer is intended to work in conjunction 
with a scrubber. It occupies little space, and is inexpensive. It has been in successful constant use for nearly three years, 
does not become clogged with tar or corroded by the action of the liquor or gases, it gives three inches of pressure, and only 
needs a supply of liquor to keep it in regular action without any further attention. 











For Particulars and Prices apply to 
Messrs. DEMPSTER AND SONS, ELLAND, HALIFAX, for the North; 
Messrs. BAILEY, PEGG, AND CO., Bankside, LONDON, S.E., for the South; 
Messrs. WILLEY AND CO., Commercial Road, EXETER, for West of Engiand and South Wales; 
Or to the PATENTEE, 589, OLD KENT ROAD, LONDON, S.E. 


TAADE MARE THE MEDAL FOR i862. 


The only Prize Medal awarded for TUBES & FITTINGS. 


CROWN TUBE-WORKS, 
WEDNESBURY, STAFFORDSHIR®. 
WAREHOUSE: SOUTHWARK STREET, LONDON. 


JAMES RUSSELL & SONS, LIMITED, " 


PATENTEES & FIRST MAKERS OF WROUGHT-IRON TUBES, 


ONLY MAKERS OF HOMOGENEOUS yen AEs TUBES. 
MANUFACTURERS OF Th 


TUBES and FITTINGS for GAS, STEAM, and WATER; 
LAP-WELDED, LOCOMOTIVE, MARINE, and other BOILER TUBES; 
HYDRAULIC TUBES, BEDSTEAD TUBES, WELL TUBES, TELEGRAPH POSTS, "COILS, &.: 
GAS-FITTERS TOOLS, VALVES, COCKS, &. 
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THOMAS PIGGOTT & CO., 


(Established 1822,) 
SPRING HILL, BIRMINGHAM. 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS, 
CAST & WROUGHT IRON TANKS FOR DITTO; 


PURIFIERS, CONDENSERS, SCRUBBERS, RETORTS, VALVES; 
IMPROVED WROUGHT-IRON RETORT-LIDS, CROSS-BARS, & SCREWS; 
AND GAS APPARATUS OF EVERY DESCRIPTION. 


SOLE MANUFACTURERS OF LIVESEY’S PATENT CASHOLDER MAN-LID, 


By use of which Man-lid, inlet and outlet pipes can be examined and cleansed without loss of gas in crown of holder, 
or ingress of atmospheric air. 


ROOFS, GIRDERS, BRIDGES, AND BOILERS OF ALL KINDS. 
Drawings, Specifications, and Estimates supplied on application. 


London Agent: W.G. DAVIS, 2, BRABANT COURT, PHILPOT LANE, E.C. 
HALLETT’S p 
PATENT ANTIMONY PAINT. 


MADE ONLY BY 


GEORGE HALLETT & (CO., 


296, ROTHERHITHE, LONDON, S.E. 


This Paint having been in general use over sixteen years (especially in some of the principal Gas-Works), and proved itself the 
best light-coloured Paint produced for resisting the influence of vitiated atmospheres, it is important that its qualities should be more 
widely known. Its advantages are that— 

It does not require DRIERS like other Paints. 

It does not poison the painter like white lead. No colic by its use. 

It has greater durability in colour, as sulphurous gases do not blacken it as they do white lead. 

It is of a light stone colour, and has a body equal to white lead, and as its specific gravity is so much less, it covers equally well 
one-third more surface, by which a great saving is effected; a similar economy arises from its use in steam and gas joints, for which 
purpose it is superior to white lead. 


COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE. 


Tus Valve is designed to super- 
sede the hydraulic seal, and is 
intended to be placed immediately 
in or on the retort mouthpiece, or 
at such a distance therefrom as to 
be within reach of the workman. 
By the use of these Valves, the 
whole of the pressure is removed 
from the retorts, and a largely in- 
creased make of gas per ton ob- 
tained; the deposit of carbon is 
very slight, choked ascension- 
pipes are unknown, and the quality 
of the coke is improved. 

When the retort is being drawn 
or charged, the lever, which is 
attached to a Spindle and Throttle- 
Valve, is thrown over as shown 
by the dotted lines, thereby closing 
the ascension-pipe; but when the 
retort is sealed, the lever is placed @ 
in a vertical position, and a free 
way made for the gas to pass to 
the relieving main. 

Upwards of one hundred of these Valves have been continuously at work during the past six months at the Windsor Street 
Works of the Corporation of Birmingham, and no difficulty has been experienced in working retorts fitted with them in combination 
with others worked in the usual way with the hydraulic seal. 

The following important testimonial has heen received :— 

Corporation of Birmingham Gas Department, Windsor Street Works, Feb. 17, 1878, 























Messrs. STANFORD AND BEESLEY, 
Dear Srrs,—In reply to your inquiry, I beg to say that the Valves (Colson’s Patent) supplied by you in July last have given entire satisfaction. 
The retorts fitted with them are worked side by side with others having the ordinary dip-pipe, without any difficulty being experienced. 
Yours truly, (Signed) Cuaries Hunt, 


For further Particulars, apply to 
Messrs. STANFORD and BEESLEY, 


General Engineers and Sole Makers of COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE, 
89, DARTMOUTH STREET, BIRMINGHAM. 
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| “GAS PURIFICATION 


OXIDE OF IRON. 
GAS PURIFICATION & CHEMICAL Co, Lonren 


PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C. 


JOHN WM. O’NEILL, Managing Director. 


THE LANCASHIRE GAS-METER COMPANY, 


LIMITED, 


FALCON METER-WORKS, OLDHAM, 
MANUFACTURERS OF 


WET & DRY GAS-METERS, GOVERNORS, PRESSURE & EXHAUST REGISTERS ; 


ALSO THE 


IMPROVED 


COMPEHNSATING GAS-METER, 
HUNT’S PATENT. 


ROBT. DEMPSTER & SONS, 
GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 
ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; 


CONTRACTORS FOR THE 











ANO PARLIAMENTARY 


enications Gowouctrega §=FEERECTION OF PUBLIC AND PRIVATE CAS-WORKS. 


Plans and Specifications Prepared, and Illustrated Catalogues forwarded on application. 


EDWARD E. CROMBIE & CO., 


INVENTORS AND PATENTEES 
OF THE 


FRICTIONLESS DRY GAS-METERS, 


os ie eee to Gas Companies and others that they are now prepared to supply these very superior Meters at the same prices as for the ordinary 
as- Meters. 

In the construction of this Meter, for which the best tin plates only are used, every mechanical contrivance has been taken advantage of successfully to 
redace the friction to a minimum, which is amply proved by the fact that they are made to work upon only one-fortieth of an inch pressure. By an 
improvement also in their construction, a steadier light is obtained, and greater capacity than can be got from any other Meter in the market, No gas cau 
pass under the valves on any back pressure, as is the case with many other Dry Meters. ; 

To Gas Companies supplying gas through strects with heavy gradients, these Meters are invaluable, as much gas is saved from the low pressure required 


to wérk them. 
ALL METERS ARE UPHELD FOR FIVE YEARS. 


METROPOLITAN WORKS, DIANA PLACE, EUSTON ROAD, LONDON, N.W. 








THE 


IMPERIAL METER COMPANY, 


LIMITED, 
KING’S ROAD, LONDON, N.W., 
Orrick: 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES, 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND 
REGULATORS FOR THE AVERAGE METER SYSTEM. 


Attention is called to their Dry Meters in Wood Cases, as used by the principal London Gas 
Companies. These Meters are especially suitable for seaport towns and for export. 


= Company repair or convert every description of Wet Gas-Meters to De Castro and Burton’s 


I] 


LC 


W. 








os 
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GEORGE ORME & CO., 
ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 
STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 








J.T. B. PORTER & CO., 


GAS ENGINEERS & MANUFACTURERS, 


IRONFOUNDERS AND CONTRACTORS, 
GOWTS BRIDGE WORKS, 
LINCOLN. 


LONDON OFFICES: 1, WESTMINSTER CHAMBERS, S.W. 





ESTIMATES FOR GAS-WORKS OF ANY SIZE. 
REFERENCES TO 500 WORKS ALREADY ERECTED. 


N.B.—All Communications to be addressed to the FIRM ONLY. 





J.% J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


MANUEACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE ONLY; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS; 


ROUND STATION -METERS, 
ON CAST-IRON STANDS. 


COT 








SQUARE STATION-METERS, 
WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COOKS, &c. 


- GAS COOKING APPARATUS. 
Homie and Foreign Orders promptly attended to. 





Ait Sizes 61 CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock, 
Orders almost invariably despatched on the day of receipt, 
TERMS, &. ON APPLICATION, 





M. BREMOND’S NAPHTHALINE 
PROCESS. 


All negotiations respecting M. Brémond’s patented pro- 
cess for pteventing Deposits of 


NAPHTHALINE 


in Gas Main and Service Pipes should be addressed to Mr. 
W.H. Bennett, 22, Great George Street, WesTminsreR, 
S.W., or to M. Bremonp, Gas Engineer, Compania 
Madrilena de Alumbrado y Calefaccion por Gas, MapRip, 
who may be consulted upon all matters connected with 
the Gas Industry. 


C. & W. WALKER’S 
WOOD PURIFIER SIEVES, 


Which have now been used for fifteen years, and their 
advantages and durability fully established. They are made 
entirely by steam machinery in very large quantities at 
the most moderate cost, 








MIDLAND IRON-WORKS, 
DONNINGTON, Ngan NEWPORT, SHROPSHIRE, 
a, FINSBURY CIRCUS, LONDON, 





ESTABLISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woon Ss IEVES 
GAS PURIFIERS & SCRUBBERS. 





PROVIDENCE WORKS, 


22, HERMES STREET, PENTONVILLE ROAD 
LONDON, N. 


sj DEMPSTER & SONS’ 









Ket 
f 


i it RENOWNED 

i | WOOD SIEVES, 
ce 5 WITH TAPER BARS, 
HG MADE BY MACHINERY 
ua 


Hi 
s Engineers. 


CAPABLE OF MAKING 10,000 PERT 
WEEKLY. 


Hit i References to Hundreds of Firsi- 
Clas. i 


UH 
Hl 
i 


ij 


i, 


i ROSE MOUNT ITRON-WORKS, 
ms ELLAND, near HALIFAX, 


CATOPTRIC 
STREET 


LAMPS. 


The NEW PATTERN 
is IN USE THROUGHOUT 
CHEAPSIDE. 


Mr. SKELTON, 
37, ESSEX STREET, 
STRAND. 


LAMP-PILLARS, 


GAS-LAMPS, FOUNTAINS. 


Our New and Choice Designs for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or abroad. 


W. T. ALLEN & CO, 


(Late Turner AND ALLEN), Established 1847, 
GAS & WATER ENGINEERS & CONTRACTORS, 
SOMERSET BUILDINGS, 
LAMBETH HILL, UPPER THAMES ST. 


(Late 203, Upper Thames Street), LONDON, E.C. 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRING WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 


STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNERS 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 


LONDON WAREHOUSS: 
90, CANNON STREET, EC. 
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R. W. WINFIELD AND 6O., 


CAMBRIDGE STREET WORKS AND ROLLING MILLS, 


BIRMINGHAM. 


The following Medals have been awarded :— 


GRAND COUNCIG MEDAL, LONDON, 1851. | MEDAL, LONDON, 1862. 
GOLD MEDAL, PARIS, 1867, 


The only Gold Medal awarded for “ Apparatus and Processes for Heating and Lighting” by the Imperial Commissioners. 


MEDAL FOR PROGRESS, VIENNA, 1873, 
MANUFACTURERS OF BRASS AND COPPER SHEETS, 


TUBE AND WIRE, 


ROLLED METALS, LOCOMOTIVE AND CONDENSER TUBES, CYLINDERS; 
Ornamental, Caper, and Cased Tubes ; 
TIN TUBES: 


GAS-FITTINGS, CHANDELIERS, 


BRACKETS FOR HEATING AND LIGHTING; 


METALLIC BEDSTEADS. . 
Ecclesiastical and Medixval Metal Gorkers. fr 
GENERAL BRASSFOUNDERS. by 


REGISTERED TRADE MARK: 
LONDON OFFICES & sHOW-Rooms; § & W.W. & 00. 141, FLEET STREET, B.C. 


C. & W. WALKERS’ DOUBLE-FACED GAS-VALVES. 


_ ‘These solidly constructed double-faced Gas-Valves have taken the place of the old system of the light, 
single-faced disc, which is too uncertain and unreliable in large bores. 

They are "csonecogean absolutely gas-tight. They are very massive and rigid, and by improved modes of 
manufacture they are produced at very little excess in cost over the old light, weak system, which is liable to 
my “ and bend, and become leaky. 

he Valve is a rigid wedge of solid cast iron, having two perfectly scraped surfaced facings fitting 
between the two on the body, which are also surfaced. 
_ A spring in two short halves, and, therefore, not liable to break, is used only for scraping the front 
7 clean. 
he front facing is vertical; the back facing forms the wedge. 
At a slight additional expense both flanges are faced to bolt to main-pipes. 










































MIDLAND IRON-WORKS, 
DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 


SIMPSON & COMPANY, 


ENGINE-WORKES, 


GROSVENOR ROAD, PIMLICO, 
LONDON. 


SCREW-COCKS, HYDRANTS, 
SLUICES, PENSTOCKS, 


And all other Machinery for 


WORKS OF WATER SUPPLY, DRAINAGE 
AND IRRIGATION. 














im: 
Mh 














WATER-VALVES. GAS-VALVES. . 
All Sizes, Flange and Socket, kept in Stock, : zi All Sizes, Flange and Socket, kept in Stock, 
tested to 1000 feethead; tested to 100 feet head, 
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TANGYE BROTHERS AND HOLMAN, 


CORNWALL HOUSE, 35, VICTORIA ST., LONDON, E.C. 


(LATE OF 10, LAURENCE POUNTNEY LANE.) 


SOLE MAKERS OF MORTON'S PATENT SELF-SEALING RETORT-LIDS, 


WITH HOLMAN’S PATENT ECCENTRIC FASTENINGS, 
Anti-Friction Catches, and New Self-Adjusting Cross-Bars. 


J ap all 








—— 


Instantaneous Sealing effected. No Luting. No Duplicate Lids required. 
Holman’s New Self-Sustaining Cross-Bar ensures freedom of Joint, and maintains parallel position of the Lids. 
Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested, being now in use in nearly all the principal Gas-Works in 
London and the Provinces. 


T. B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 
SECTION AS THE RETORT (see Illustrations above), as well as bringing the Mouthpiece 
from the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 
Continent, and in the United States of America. Among others they have been adopted 
by the foliowing Gas-Works :— 


The Gaslight Company's Works, Fulham; Ditto, Bromley-by-Bow; Ditto, King’s Cross; Ditto, Shoreditch. 
And also in the Gas-Works at Richmond, Maidstone, Gloucester, Glasgow, Portsea, Roubaix (France), The Hague (Holland 


HUNT’S PATENT EQUILIBRIUM CGAS-CGOVERNOR. 





. F . ' q E These Governors have been adopted by many leading Gas 
In this Governor a Throttle-Valve is substituted for the ordi- SS - Pi sn 

nary suspende Cone, all external communications being avoided ——— Companies, among whom are the following:— 

by placing the Lever or Radius Arm (shown in the draw- rE —— The Gaslight and Coke Co. (9), The London Gas Co. (3), and 


ing) inside the Valve-Chamber upon the Disc, The Disc is car- Pete “ 
vied upon steel centres, upon which it is accurately balanced and at Abergavenny, Arundel, Birmingham, Cannes (France), 


turns freely, The friction in working is thereby reduced toa + i Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
minimum, This Governor is extremely sensitive to alterations HT bse (France), Monmouth, Newcastle-on-Tyne, Oxford, Plymouth, 
of inlet or outlet pressure, and renders a large actuating holder es a = Rochdale. Windsor, &c. 

unnecessary. F . 


The principal advantages of this arrangement over the ordi- ; sa 
nary form of Governor are as follows :— Sati j TESTI M Oo N IAL. 

Its sensitive action prevents oscillation. The e thie dnen, Ino aii 

it is self-adjusting—#.c., it maintains a steady pressure under ; as. me A 
variations of inlet pressure ora fluctuating consumption, Blackfriars, E.C., Fob. 27, 1876. 

. ? Messrs, TANGYE BROTHERS AND HOLMAN, 

The inlet to Gasholder being contracted to the smallest pos- na Gentl h . inch Hunt’ 
sible dimensions, all danger from leakage through insufficiency 5 bh 2 HB _ Gentlemen,—The two 24-inch and three 36-inch Hunt's 
of seal, tilting, &c., is entirely avoided, vs Equilibrium Governors supplied by you, and fixed in the valve- 

The valve portion being separate from the holder, it can be ie rooms at Whitechapel, Goswell Road, and Blackfriars, are 
handled and fixed like an ordinary Slide-Valve direct in the wie working very satisfactorily. 
eae ee the bolder —* placed at an convenient distance |Rpay ; Yours truly, 
mmediately above it. e cost is thus materially reduced, and Pris ke a 
the inconvenience of heavy lifts done away with. <f 3 (Signed) Jou Jommeou. 


There a ts) ki ts likely t t out of order. 
Pe ee ee PRICES AND FULL PARTICULARS ON APPLICATION. 





STEAM- PUMP. 


Steam | Water | g.0\ | per Hour, i In use in a Hundred Gas-Works in the United 
Cylinder. | Cylinder. * | Approximate. i Kingdom for Pamping Ammoniacal Liquor, Water, 


or Tar, 
i 450 


Sis Ms Messrs. Burt, Boulton, and Haywood, Manufac- 
yoo ’ turing Chemists, have over Forty “ Special” Steam- 
1,690° : Pumps in use at their several large Tar- Works. 


ton orton) Length Gallons of 





- 


= ms ah eat Two Hundred Sizes made. Those in Table oppe- 
Cae hes |i ‘ =the site are the leading Sizes for use in Gas-Works and 
Bi Sa Waa "3 


i: ui Chemical Works. 
> 
t Ge 


* These Sizes being usually selected for pumping Tar and Liquor, are always in stock, or nearly ready, fitted with all pump details in iron, and extra length distance-piece between 
steam and pump cylinder, at a small extra cost. 


TANGYE’S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; CORNISH, VERTICAL, & TUBULAR BOILERS; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &c. 
FULL PARTICULARS, ESTIMATES, CATALOGUES, ETC., ON APPLICATION. 
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New York. 1853. 


GLOVER for 


PATENT DRY GAS~-METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters by the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 


THOMAS GLOVER 
DRY GAS-METER MANUFACTURERS, 


& CO. 














214 To 222, ST. JOHN STREET, CLERKENWELL GREEN, 


6th, Prevent 
7th, May be 


LONDON, E,C, 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS, 


Ist, Are a remedy for all the defects of Wet Meters; 
2nd, Are suitable for all climates, whether hot or cold; 
3rd, Incur no loss of Gas by evaporation; 

th, Cannot become fixed by frost, howeve 
5th, Are the most accurate and unvaryi 
ing or unexpected extinction of the 
either above or below the level of the Lights; 





g measurers of Gas; 
Lights ; 


8th, Cannot be tampered with, without visibly damaging the outer case; 


9th, Will last much longer than Wet Meters; 


10th, Will not cost more than one-half for repair that Wet or Water Meters do; 











Are upheld for five years without charge. 


WILLIAM PARKINSON & CO. 


These Meters will register with 
perfect accuracy, either at full 
speed, or with a few drops only 
passing through them. 


They must be placed over the 
cistern to be supplied, and the 
water, after being measured, 
will fall from the outlet into the 
cistern below. Each Meter is 
fitted with a ball-valve, so made 
that it can be adjusted to shut off 
the supply at the inlet when the 
water reaches any required height 
in the cistern. 


The 100-gallon Meter is fitted 
with a cistern holding about three 
or four gallons, and may be fixed 
inside a house, free from the 
effects of frost, and requires no 
attention after once being fixed. 


(ESTABLISHED 1816) 
ARE THE ONLY MAKERS 


LOW-PRESSURE 
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WATER-METER. 


From “The Engineer,” 
April 6, 1877. 


“Low-pressure Meters hava 
been found to register with almost 
perfect accuracy, or, at all events, 
within 5 per cent. either for or 
against the consumer, and from 
the nature of their construction 
are by no means easily deranged. 
Still, even the low-pressure meters 
have their disadvantages, but 
these are chiefly as respects the 
question of first cost, seeing that 
they must have a cistern fixed at 
a higher level than that at which 
the supply is needed, All things 
considered, however, the balance 
of opinion rules at present in 
favour of the low-pressure Meter, 
and they are consequently in- 
creasing in fayourastime goes on.” 


These Meters have been manufactured by W. P. & Co for more than 25 years 
and are largely used by the following and other Water Companies:— 
NOTTINGHAM, DERBY, LEICESTER, SUNDERLAND, GREAT YARMOUTH, SHEFFIELD, 
NORWICH, LOWESTOFT, COVENTRY, SOUTHEND. 


COTTAGE LANE, CITY ROAD, LONDON, E.C. 
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Circular to Gas Companies. 





Te projectors: of the electric light are, we think, very much 
neglecting the opportunities which our Metropolis affords them. 
London is the most opulent City in the world. As a commercial 
centre it stands without a rival. Whatever is done within its 
limits is instantly reported to all civilized communities, who, as 
far as they can, follow the example set them by London. How 
is it, then, that the electric light has not been more displayed in 
our Metropolis? We have sites, unequalled in any continental 
cities, where its advantages could be demonstrated, and plenty of 
capitalists ready to embark in the venture, if they were satisfied 
that the light was a success. Why, then, we may ask again, is 
it that London has witnessed so few and such meagre exhibitions 
of the light which is to eclipse all others? Trafalgar Square, 
Palace Yard, the Embankment, not to mention a dozen other 
public spaces suitable for a display, wait; but the electric 
effulgence does not shine over them. Is it possible that the 
Inventors are still dissatisfied with the results they have 
hitherto achieved, and do not care to exhibit the light in 
a City where its financial and other merits would be certain 
to be severely sifted. When a gentleman like Mr. George 
Livesey, doubly interested in gas as a Manager and Shareholder, 
practically invites a trial of electricity in the Metropolis, it is 
strange that a ready response is not made to the invitation. It 
is time that a Committce of the Metropolitan Board of Works 
had the matter under consideration, with a view to some experi- 
ments on the Thames Embankment ; but, so far as we know, the 
projectors do not come forward with offers to do what they are 
now doing in Paris. 

We are here reminded that another notable invention, not 
designed to entirely supersede coal gas, but to largely reduce its 
consumption, was never exhibited in this Metropolis on any 
considerable scale. In Paris and in Brussels the oxygen light 
enjoyed a temporary popularity ; but its brilliancy, which was 
undoubted, was confined to those cities. Here, in London, coal 
Sas 1s left in undisputed supremacy, and we believe it will 








remain without a serious opponent for many years to come. 
Should, however, the invention be in any degree improved, we, 
like Mr. Livesey, are not at all afraid of competing with it. The 
electric light and gas have separate recommendations ; the one 
may be better adapted than the other for the illumination of 
large open spaces, and for some kinds of interiors ; but gas is of 
universal application, and all that Gas Companies and Managers 
have to do is to work earnestly to promote its consumption. 

The excellent lecture on “ The Products of Combustion,” deli- 
vered by Mr. Wills, at the recent Meeting of the British Asso- 
ciation of Gas Managers, and printed in another column, will be 
perused with much interest and profit ; but those who simply 
read the lecture will sadly miss the brilliant experiments with 
which it was illustrated. It has seldom been our lot to see 
experiments, some of them requiring delicate manipulation, so 
uniformly successful. The subject is one which eminently 
deserved the attention of Gas Managers, and the Members of the 
Association may be grateful to the Committee for having selected 
the topic and chosen so able a Lecturer. 

The obstacles by which the use of gas for heating purposes is 
retarded are, as Mr. Travers showed in the paper he read 
before the meeting, many and various. The bulk of popular 
prejudice is against it; the obtuseness of domestic servants and 
gas-fitters is a formidable obstacle to the suceessful employment 
of gas ; and then we have defective apparatus to contend with. 
It may, however, be fairly said that apparatus is being rapidly 
improved, as was evident in the exhibitions lately held at 
South Shields and Birmingham; and by the exertions of 
gentlemen like Mr. Travers, popular prejudice is being overcome 
and the public instructed. There is, however, one obstacle to 
which Mr. Travers did not allude, and that is the price of gas. 
It is true that sometimes, in places where gas is dear, it is largely 
consumed for heating purposes. We once, on a cold winter's 
day, entered a mansion at Brussels in which no solid fuel was 
ever consumed, as, from kitchen to attic, every fireplace was 
supplied with gas, and the effect was most agreeable. We are 
satisfied that in London, where gas is so very cheap, it would 
be used toa much larger extent if the public were generally 
satisfied with the apparatus, and convinced of the innoxiousness 
of the combustible. Mr. Travers’s suggestion, that Gas Companies 
should contribute to a fund, and employ competent Engineers to 
devise and perfect stoves, is an excellent one; so also is his 
recommendation, that gas officials should make themselves well 
acquainted with the use of the apparatus, and even acquire an 
elementary knowledge of cooking. The latter accomplishment, 
however desirable the possession of it may be, we think, will 
rarely be found in an outdoor inspector. Mr. Travers deserves 
the thanks of all Gas Companies for once more calling the atten- 
tion of their Managers to the subject, and we hope that important 
practical results will ensue from the efforts now being made to 
promote the use of gas for other than illuminating purposes. A 
very interesting discussion followed the reading of the paper, in 
the course of which it was made quite clear that Managers are 
fully alive to the importance of extending the use of gas, and 
only want the encouraging support of their Directors to bring 
about the desired result. 

That the future of gas purification lies in the use of liquid 
reagents in closed vessels, may be taken as undoubted. It may 
be admitted, however, that, up to the present time, experiments 
made have not been so successful as could be desired. The cir- 
cumstances which interfere with the complete effect of the 
reagents are not yet perfectly understood ; but the observations 
of such experimenters as Mr. Marshall and Mr. Frank Livesey 
will, no doubt, soon reveal them. We are very anxious to see 
gas purify itself; that is to say, only the products of the dis- 
tillation of coal used in purification. We believe that, before 
long, this end will be accomplished ; but patient work is still 
necessary. Careful observations, by competent chemists, on the 
composition of the liquid reagents, will soon reveal to us the 
conditions under which they best act. Whatever may be said 
to the contrary, the purification of gas is a chemical business, 
and no one but an accomplished analyst can pretend to deal 
satisfactorily with the matter. Mechanical details have, of 
course, to be taken into consideration ; but these are relatively 
of smaller importance. We want to know the exact nature of 
the compounds to take out what we wish to remove, and this 
can only be ascertained by precise and continued experimenta- 
tion. The papers to which we allude have undoubtedly 
advanced our knowledge a step or two ; but we are still far from 
being fully informed as to how gas can be effectually purified by 
ammonia used in closed vessels. We are sorry to learn that 
Marriott's process, from which we expected a good deal, has not 
been more successful. Wallace and Claus’s barium process 
appears to have answered much better; but it is hardly capable 
of general application. We are glad to hear that washing with 
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sulphide of sodium is having a trial, and may express a hope 
that, if any success be achieved, it will not lead to another 
patent action. We may here repeat that the discussion on the 
two papers, the publication of which we defer till next week, 
once more did great credit to those who took part in it. 


The works of the Stafford Gas Company were formally handed 
over to the Corporation of that borough on the 10th inst., with 
reciprocal congratulations, at an entertainment given by the Com- 
pany on the occasion. We notice that the Town Council have 
to a certain extent anticipated their profits, for, in view of a 
considerable gain from working the undertaking, they have taken 
twopence off the district rate. It would have been more to the 
purpose if they had taken something off the price of gas. Mr. 
Storer, we notice, engages to make a profit of £1000 or £1500 
a year—a matter by no means difficult of accomplishment if the 
price of gas be kept up. 

Mr. Arthur Silverthorne announces a new edition of his 
book on the “Transfer of Gas-Works to Local Authorities, 
“ intended to combine the latest Statistics of the Working of our 
“« Chief Towns where Gas-Works are inthe Hands of Local Autho- 
“ yities.” There can be no doubt that the possession of a gas 
undertaking is, in one sense, advantageous to a Local Authority ; 
but what advantage it offers to gas consumers we utterly fail to 
see. These, as a rule, are simply doubly taxed—rated for general 
purposes, and charged the price for gas which is intended to 
supplement the rates for public improvements. We have not 
the slightest doubt in the world that, in ninety-nine cases out of 
a hundred, gas consumers, as distinct from ratepayers, are better 
served by Gas Companies than by Local Authorities. Mr. Silver- 
thorne will do his best to combat this proposition, and will, no 
doubt, show the large profits that Corporations have made. 
Rightly read, this means the increased taxation of gas consumers. 
We shall never cease in our opposition to gas purchases by Local 
Authorities until the Scottish system, which makes a gas under- 
taking simply self-supporting, is universally adopted. That, 
politically and economically, is the only just system which can 
be followed when gas undertakings fall into the hands of Local 
Authorities, 








Water and Sanitary Hotes. 


Tue rating of the inhabitants of the Metropolis for water con- 
tinues to attract attention, and on Thursday last Colonel North 
asked the Chancellor of the Exchequer if his attention had been 
called to the enormously increased charges of the Metropolitan 
Water Companies, under certain alleged legal rights in their Acts 
of Parliament, consequent on the re-assessment of property ; and 
whether the Government contemplated any commission of inquiry 
on the subject, with the view of protecting the public against 
such charges, and making the supply of water, and not rateable 
value, the basis of payment. The Chancellor, in reply, stated 
that the attention of Government had been directed to the 
matter, and that it was considered worthy of inquiry. Whether 
or not this means that a Royal Commission will be appointed, is 
not, at present, clear. The subject is full of difficulties, and we 
very much doubt whether a commission would do much to eluci- 
date the matter, and settle a more satisfactory principle upon 
which water-rates should be levied. Wanting a meter working 
perfectly under all pressures, and an universal constant system 
of supply, we have to fall back upon some arbitrary plan of 
charging for water. We do not say that a charge based upon 
the rateable value of the premises to be supplied is the best ; 
but it was selected by the Legislature in early days, and has 
been found, on the whole, to work reasonably well. Beyond 
the Metropolis, we believe, it excites no opposition ; for we do not 
read of complaints in any other part of the kingdom. What 
Colonel North calls the alleged rights of the Water Companies 
are really statutory rights conferred by the Legislature, and are 
beyond dispute. The only question is, how far the right can be 
fairly exercised. When a house increases in annual value, it 
may be argued that the consumption of water therein is not pro- 
portionately increased. Nay, it may be said—and plenty of 
instances may be found in the City of London, of premises 
changed from residences into warehouses of largely enhanced 
value, in which the consumption of water has been greatly 
diminished since the last valuation. Here it would appear that 
actual injustice is done when the water-rates are increased under 
the power conferred by the Companies special Acts, which un- 
doubtedly empower them to take advantage of the quinquennial 
revaluation Act. We have put the case before our readers so often, 
that we need hardly repeat what has heen said on previous 
occasions. At the present moment we have no system under 
which a water-rate can be levied, except that of the rateable 
value of the premises supplied. That injustice is occasionally 








done, we may freely admit ; but we are perfectly certain that if 
the case can be fully made out, the Water Company concerned 
will always give it their full consideration. We doubt whether 
it is worth while to appoint a Royal Commission to see into the 
matter ; but we do not in the least object to an inquiry being 
made. Against the statement of Colonel North, that the charges 
have been enormously increased, we must emphatically protest, 
for nothing of the sort has taken place. Rates, it is true, have 
been raised in some parts of the Metropolis, but in the larger 
portion no alteration in the charge for water has been made. 

We do not at all blame the designers of the Metropolitan 
main drainage system for not providing adequate means for the 
removal of exceptionally heavy falls of storm water. We have 
no doubt the Engineers were guided by the returns then before 
them. ‘The fact, however, has been proved that our present 
sewerage system is unable to carry away the enormous fall of 
rain which is occasionally poured upon the area which the 
system was designed to drain. The attention of the Metro. 
politan Board of Works has perforce been directed to the matter, 
and at their meeting on Friday last they resolved to go to Par- 
liament for powers to construct additional works. Nothing can 
be done, of course, in the present session, and we have no idea 
what works are contemplated. If an entirely separate system 
were possible, we could wish to see carried out, in a qualified 
manner, the maxim of our old enemy, Mr. F. O. Ward: “The 
‘‘ rainfall to the river ; the sewage to the soil.” Storm water can 
be carried into the Thames at any point; and a system of 
sewerage dealing with it need not be very expensive. The 
cost estimated by the Board is £1,000,000; and the worst 
result, for a time, at all events, will be the disruption of the 
streets and roadways, and this must necessarily ensue, whether 
the present sewers be enlarged, or new ones made exclusively to 
carry off storm water. 

The Corporation of Swansea, who may be anxious to obtain 
the control of the gas supply of their borough and neighbourhood, 
do not appear to be able to maintain an efficient public water 
supply. We read of complaints that, during the recent hot 
weather, the town and dock fountains have, in the hottest hours, 
been without water. ‘The Swansea public will take notice of 
the fact, and think twice before they trust them with the gas 
supply. 

The inhabitants of Devonport are not satisfied with the 
charges made by the local Water Company, when water is 
supplied by meter for trade purposes. It would scem, how- 
ever, that the Company deal with their customers with great 
liberality, and the worst grievance alleged is a charge of 9s. a 
year for the use of the meters, the Company not allowing con- 
sumers to have their own. We notice that trades and pro- 
fessions are charged by differential rates; for example, a 
grocer has to pay 5s. a quarter, and a chemist 3s. extra. 
Considering how large an ingredient aqua pura is in the com- 
position of physic, this extra charge may not be regarded as 
extravagant. For the rest, as we have said, the Company deal 
very liberally. They do not charge for water for watering 
gardens if the tenant will take the trouble to fetch it from 
the tap in a watering-pot, but if he uses a hose he is properly 
mulcted of the sum of from 7s. to 10s. extra. On the whole, 
the Committee of the Mercantile Association, who were appointed 
to confer with the Water Company on the matter, and who 
acted the part of Balaam, being called upon to curse, are satisfied 
with the concessions made by the Company. We hope all 
will go on amicably for the future at Devonport. 

An old idea has been recently revived. It is once more pro- 
posed to bring a supply of sea water to London, at a cost of 
about a million and a half. It is absurd to suppose that any 
profit could be realized by such an undertaking, and we doubt 
whether a share would be subscribed for if a Company were 
formed for the purpose. The calculations made by the pro- 
jectors are of the usual rose-coloured character. They put down 
the number of houses in the Metropolis (about sixty thousand), 
and estimate that by the supply of these at 2s. 6d. per thousand 
gallons an annual income of nearly £230,000 would be derived. 
It is probable, we think, that not a thousand houses in the 
Metropolis would take a supply, and hence the Company must 
prove a failure, even if it could be floated. 

A tank of creosote, or gas tar, starting from Birmingham, on 
its way to South Wales, burst Jast Friday near Hereford, and let 
its contents into the Wye. The results may be easily guessed. 
Fish were poisoned by myriads, and the towns which derive 
their supplies of water from this river have been for a time 
compelled to abandon them. An accident of this kind could 
not, of course, have been foreseen ; still it does seem strange that 
tanks and barges cannot be made of sufficient strength to hold 
their contents. 
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Communicated Article. 


IMPROVEMENTS IN ANNULAR, HORIZONTAL, AND 
OTHER FORMS OF CONDENSERS. 
By Mr. W. P. Witson. 
The maxim that ‘‘ thorough condensation is half the purification ” 
increases in value and importance the more intimate we become with 





the complex character of crude coal gas. The origin of this maxim | 


was, no doubt, due to the fact that condensers, during the non- 
washing and scrubbing age, were expected to perform a considerable 
part of the purification of crude gas. But the indiscriminate precipi- 
tation accompanying this thorough condensation has ever been fatal 
to the existence of the hydrocarbon gases given off during the 
decomposition of coal, experience having demonstrated that their 
retention would be equivalent to an increase of 10 per cent. in the 
illuminating power. 

The idea generally prevalent is that by increasing the length of the 
main-pipe from the hydraulic main to the condensers proper, and 





even when the whole of the condensing apparatus consists of | 


horizontal pipes, facilities are obtained for a more gradual cooling of 
the gas, the removal of any naphthaline, and a considerable propor- 
tion of the impurities. These results cannot be disputed; but the 
prolonged contact of the gas with the tarry matter and hydrocarbon 
vapours, in obtaining these results, does not compensate for ‘the loss 
of the hydrocarbon gases. 


removal of the naphthaline, indicates with what tenacity the latter is 
held by the hydrocarbon gases while they co-exist in the crude gas. 
It is only when the hydrocarbon gases have been absorbed, and the 
naphthaline practically isolated from the influence of their affinity, 
that it deposits upon obstructions having a lower temperature than 
itself. 


chronic condition of nearly all gas-works being that of ‘ extension,” 
this continual expansion, varying in extent in almost every com- 
munity with the varying production which takes place during the year, 
has no doubt contributed to that omission of applying any fixed data; 
so that an anticipated maximum refrigerating power was only deter- 
mined by a series of local conditions, which, when reached, was 
capable of performing, for a limited period only, that assumed 
thorough condensation. At other periods, both below and above its 
maximum, its refrigerating power, not being under control, was either 
excessive or insufficient—conditions under which it is not possible to 
obtain the most economical results. 

Although the temperature of 60° has been generally accepted as 
the standard to which the gas ought to be gradually reduced, as most 
conducive to its perfect manufacture, and at which its measurement 
and analysis are determined, few attempts have been made to 
render the condensing apparatus so complete, that its activity could 
ns controlled and adapted to the requirements of a varying pro- 

uction. 

In an article upon condensers in the JouRNAL oF Gas LIGHTING 
of July 2, the writer clearly defines the formula necessary for deter- 
mining the size of pipe condensers. He also suggests that the size 
of the apparatus should be estimated upon a production of gas five 
years hence, assuming that the production would be doubled in ten 
years. This idea was acted upon anterior to the appearance of this 
article, and practically developed, without the consideration of time 


| —time not having any reference to the necessities of apparatus. 

The fact of it being necessary to prolong this horizontal pipe from | 
the hydraulic main, and from increasing practice, up to a total | 
horizontal pipe condensation, originally partially applied for the | 


| 
| 


| section, of the base-box in detail. 


That a reduction of the temperature, however slowly produced, | 


should be the only means employed for the removal of those impuri- 
ties from the crude gas, which is now effected by that of thorough 
condensation, shows how little attention has been given to this part 


of the apparatus having to operate on bodies of such widely differing | 
| production. 


characters and constitutions. 
Although this method of removing a portion of the impurities 
requires little attention, and is epparently inexpensive in operation, 


it cannot be accepted as an economical system, while the result of its | 


action is the removal from the gas of some of its most valuable in- 
gredients. ‘The duty imposed upon refrigeration is excessive and 
imperfect, which is conclusively proved by the re-absorption of some 
of the light-giving constituents. These having been formed into 
gas, ought to be preserved, and not left to be recovered by further 
and more complicated operations. 

When other means are employed for the removal of those bodies 
which deteriorate the gas, and the condenser is limited to removing 
some portion of the gaseous impurities by precipitating the aqueous 
vapours, from a reduction of temperature, and so arranged that the 
temperature of the gas leaving it would be constant, under a vary- 


ing production, the destructive clements of the system would be | 


removed. The form, size, and method of proportioning the con- 
denser required would then be determined by the particular quantity 


of gas to be operated on, and a formula deduced from the application | 


of abstract principles based upon experimental research. 
Hitherto the refrigerating power could not be so determined, 
because of the excessive duty demanded from condensation ; and the 






Fic. 1.—ELevation 








The accompanying drawings illustrate a condenser of the annular 
type in two separate sections, with the improvements applied to this 
form. Fig.1 isa side elevation. Fig. 2 is a plan showing the pipe- 
connections and valves. Fig. 3 is a side elevation, with part in 
The pipe-connections and valves 
are arranged, as shown by fig. 2, to form one condenser, and so that 
either section may be worked singly, both consecutively, or both bye- 
passed. When the maximum power is reached, the valves are to be 
removed, and branch-pipes put into their places. The volume of gas 
will then divide, and pass through both sections at the same time, 
utilizing the existing apparatus in forming part of a further exten- 
sion, capable of passing double the quantity of gas. This arrange- 
ment may be repeated on the occasion of each extension, utilizing 
the existing sections for the requirements of a future increased 


The other improvements have for their object provision of means 
whereby the power of the condenser can, by a very simple arrange- 
ment, be decreased or increased at pleasure up to its maximum power, 
and by which the temperature of the gas leaving the condenser will 
remain constant under a varying production. 

The arrangement by which this absolute control over the condens- 
ing eed is obtained, consists in constructing the base-box of the 
condenser (preferably with an inclined bottom falling towards the 
gas-inlet end), as illustrated by fig. 4, which is a side elevation in 
detail, with part in section, showing transverse division plates of 
varying depths between each pair of pipes. Also a variable overflow 
apparatus attached in its position. 

The transverse division plates between each pair of pipes being of 
different depths, the difference between any two is equal to the sec- 
tional area of the annular space between the vertical condensing 
pipes. When it is required to reduce the power of the condenser, 
the level of the liquid in the base-box will be lowered, to unseal, 
partially or wholly, any number of the transverse division plates, 
permitting a free passage for the gas to flow underneath, without 
passing through the condensing-pipes. As the division plates increase 
in depth, from the outlet to the inlet end of the box, they will com- 
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mence bye-passing the vertical pipes in the same order, so that the 
whole of the gas to be operated on will leave the condenser at the 
temperature determined on, if the level of the liquid has been 
altered, according to the observation made on the thermometer 
which is fixed on the outlet-pipe. 

The variable overflow apparatus attached to the gas-inlet end of 
the base-box consists of a cast-iron cylinder, terminating in a stuffing- 
box at each end, and connected to the base-box by two branch 
pipes, the upper one for the admission of gas above the level of the 
iquid, the lower one for the admission of the condensed liquid into 
the cylinder from the base-box. The lower stuffing-box on the 
cylinder is formed to receive an overflow-pipe, which passes up the 
centre of the cylinder to the level of the liquid, and is continued 
downwards, beyond the gland, a sufficient length to be either sealed 
into a cup, or provided with a syphon bend. This interior pipe is 
suspended from its upper end by a rod, which passes through the 
small stuffing-box on the upper end of the cylinder. The portion 
rising above the gland is continued of sufficient length, and termi- 
nating, as illustrated b fig. 3,in a jaw formed to receive a spindle, 
on which a pinion is fixed. The pinion works in a rack formed on 
the face of one of the vertical guides, which are secured to the upper 
end of the cylinder, A crank handle is secured on the end of the 
spindle, for actuating the pinion. When the interior overflow-pipe 
requires to be raised or lowered, for the purpose of altering the level 
of the liquid in the base-box, an indicator is fixed to the side of the 
jaw, pointing towards the scale formed on the side of the guide, 
indicating the exact level of the liquid in the box, and the number of 
division plates partially or wholly unsealed. 

The base-box is constructed of cast iron, having sockets cast on the 
upper side of the inclined bottom, to receive the ends of the interior 
vertical wrought-iron pipes, and on the top of the cover, to receive 
the exterior cast-iron pipes. A cast-iron ring, of the same depth as 
the sockets, is secured on the inside of the wrought-iron pipes at 
each end, for the purpose of stiffening the ends which enter the 
sockets, to enable an ordinary cement joint to be used in securing 
them in their positions. 

The branches at the top, connecting the exterior cast-iron pipes in 
airs, are constructed with sockets to receive the upper ends of the 
interior wrought-iron pipes, and spigot ends to enter the sockets of 
the exterior pipes. 

A vertical flange, 3 to 4 inches in depth, around the outer edge of 
the flat top of each of the branches, forms a reservoir, to receive a 
supply of water for each pair of the exterior vertical pipes. The 
upper edge of the flange, and the sockets, for interior pipes, are 
notched at intervals all round, to permit the water to flow down the 
exposed surface of the exterior and interior pipes. 

he vertical strengthening rib, around the cover of the base-box, is 
constructed an inch deeper than the junction flanges, converting the 
top of the cover into a shallow tank for receiving the water that has 
flowed down the exterior pipes, from which it will be conveyed off by 
an overflow-pipe. 

The ae peeeeeds are applicable to all forms of pipe- 
condensers. If for horizontal pipe-condensers, the ends of the pipes 
are carried vertically down to the base-box, the inlet end of which 
receives the ends of the upper pipes. 








Correspondence. 


[ We do not hold ourselves responsible for the opinions expressed by 
Oorrespondents. | 


THE CAUSES AND CURE OF NAPHTHALINE. 

Sir,—To be generous is noble and commendable; but, before being 
generous, it is proverbial that one should be just. Either Mr. Woodall, 
the late President of the British Association of Gas Managers, has 
overlooked what has appeared in your columns of late, or he has 
allowed his generosity to overstep his sense of justice; otherwise, how 
could he have ascribed to M. Brémond the merit of being the first, or, 
indeed, of at all propounding certain theories as to the cause and cure 
of naphthaline deposit? I refer to Mr. Woodall’s remarks in his 
Inaugural Address at the last Meeting of the British Association of Gas 
Managers. You will, perhaps, kindly reprint the following extract 
from that Address :— 


“Tt may readily be imagined that if a gas containing the vapour of a 
volatile body, together with aqueous vapour, be cooled, and the aqueous 
vapour is deposited in the liquid condition, this circumstance may deter- 
mine, at the same time, the deposition of some of the vaporized body, 
even though the temperature necessary for the deposition of the latter 
substance alone has not been reached. 

“ There is one aspect of the question, however, which is now receiving 
a considerable amount of attention, and the settlement of which may cause 
many of us to alter our practice in condensation. Mons. Brémond, after 
noting the fact that naphthaline is a result of high heat in the retort, goes 
on to approve the custom generally prevailing, of keeping the gas in con- 
tact with the tar for as long a time as possible, so that the latter may 
absorb the naphthaline. This advice is somewhat peculiar, seeing that by 
adopting the process of desiccation, which forms the subject of his patent, 
the naphthaline is retained in the gas to its palpable advantage. Mr. New- 
bigging, in a letter to the JounnaL or Gas Licutine of the 4th of June, calls 
attention to the injurious effect upon the illuminating power of gas, result- 
ing from intimate contact between it and tar, in the process of condensa- 
tion, due to the absorption, not only of naphthaline, but of other hydro- 
carbons. That letter furnishes a concise examination of the whole question, 
and is of great value. Now, the harmonizing of the two objects is made 
practicable by Mons. Brémond’s system, and the result would probably be 
even more favourable than he promises. Remove the tar before it has 
commenced the absorption of gaseous hydrocarbons, dry the gas at the 
outlet of the purifiers, and the result would give, not only the 6 per cent. 
increase of eedeation value, due apparently to the withdrawal of 


aqueous vapours, but a further per centage due to the retention of naph- 
thaline. On this matter we shall certainly hear more at our next 
meeting.” 








Now, I beg to ask Mr. Woodall and your readers to refer to M. Bré. 
mond’s paper, which appeared in one of your issues of October, 1877, 
and they will there find that M. Brémond’s theory of the deposit of 
naphthaline is that, although naphthaline can be, and is, removed from 
the gas by prolonged contact with the tars, yet, according to his theory, 
naphthaline is subsequently synthetically reproduced by a re-arrange. 
ment of certain hydrocarbons always present in coal gas, and that the 
inducing cause is the combined action of the latent heat of condensing 
watery vapours, and that produced by the friction of the gases passing 
through the pipes. Moreover, it will be found that he directly denies 
to be possible what Mr. Woodall gives him credit for advancing as his 
theory of naphthaline deposit—viz., that ina mixture of several vapours, 
when one of them attains its point of condensation, it does not affect the 
point of condensation of the vapour with which it is mixed ; or, in 
other words, that the condensation of aqueous vapour does not affect 
the condensing-point of naphthaline vapours, but that the deposit of 
naphthaline is due to its reproduction from some of the hydrocarbons 
present in the gas, brought about by, as already stated, the latent 
heat given out during the condensation of the aqueous vapours. 

In corroboration of this statement, I would further refer to the 
editurial remarks in one of your issues of October, 1877, in which you 
expressed your doubts of the accuracy of M. Brémond’s theory—nay, 
almost deny it possible, and propose the performance of certain experi- 
ments which would have conclusively proved the correctness of your 
views. Moreover, you were ably supported by Mr. William Young, of 
Clippens, who, in a letter which appeared in your JouRNAL, clearly 
proved, by a series of illustrations of the technical application of the 
physical laws relating to the tension of mixed vapours, that M. Bré. 
mond’s theory was ineorrect. And that a process identical with that of 
M. Brémond, so far as the drying of the gases is concerned, and 
substantially identical with that which Mr. Woodall suggests as being 
practical by M. Brémond’s process, had been patented considerably 
prior to the date of M. Brémond’s said invention. 

It is to be regretted that Mr. Woodall should have ignored all that 
has been accomplished by workers at home, or that he should have for- 
gotten all that has been done by certain Members of the North British 
and West of Scotland Associations of Gas Managers. He ought to 
know that this and kindred subjects have been fully discussed at their 
meetings, seeing the transactions are all carefully and accurately 
recorded in your JourNAtL, and also in pamphlet form. It is difficult to 
understand what could have prompted Mr. Woodall to bestow the credit 
of a discovery or a research on a foreigner, without in any way making 
the slightest reference to the labours of others. But I am sure it is no 
disparagement to the unimpeachable reputation of M. Brémond’s skill 
as an experimenter to say that his theory has been anticipated. 

Being from home, I regret that it entirely precludes the possibility 
of referring to the exact numbers in which M. Brémond’s paper and 
the subsequent correspondence appeared. But, unless my memory 
deceives me, I am sure it extends from Octoher, 1877, to the latter end 
of January, 1878. es 

Hotel de V Elysee, 3, Rue de Beaune, Paris, R. TERver. 

July 13, 1878. 





THE ADVANTAGE OF REMOVING THE DIP. 

Sir,—I have read, with considerable interest and satisfaction, the 
reprint, in your issue of the 9th inst., of a very able paper “On the 
Advantage of Removing the Hydraulic Seal during the Distillation of 
Coal,” by Mr. T. Forstall, of New Orleans, whose acquaintance I had 
the pleasure of making at the recent Meeting of the British Associa. 
tion of Gas Managers. 

It is satisfactory to find that the experience of the author agrces 
very closely with that of those who have worked in a similar direction 
in this country; and the latter will doubtless be gratified to know that 
they may count as their ally upon one of the most intelligent and pains- 
taking Engineers on the other side of the Atlantic. I venture, how- 
ever, to suggest to Mr. Forstall that in one important direction he has 
done somewhat less than justice to his subject, inasmuch as, with regard 
to the yield of gas, the results of his extended trials evidently warrant 
conclusions more favourable to the abandonment of the dip than he is 
disposed to draw from them. 

For determining the effect of the removal of the dip upon the yield of 
gas, a comparison between the first and third periods is of little use, 
the two trials having been made under different conditions as to tem- 
perature ; but a fair opportunity is afforded by periods B and C, in both 
of which the heats appear to have been about the same. From return 
B, a deduction should be made representing the furnace gases said to 
have been drawn into the retorts during the periods of vacuum; but 
even without this, the comparison is greatly in favour of period C, 
during which the dips were not in use. It seems, therefore, hardly 
possible to resist the conclusion that, in the valuable experience detailed 
to us by Mr. Forstall, we have another instance of an increased yield of 
gas following upon the abandonment of the dip. C. Hunt. 

Birmingham, July 19, 1878. , 





STOPPAGES IN INLET MAINS TO GASHOLDERS. 

Sir,—I am in the disagreeable position of having a stopped inlet- 
main to the gasholder, from which I have, as yet, been unable to release 
myself, although I have several times filled the main to overflowing with 
boiling water, and have also poured in a quantity of benzoline, in the 
hope of dissolving the offending material; but neither expedient has 
appeared to have any beneficial effect. , 

The stoppage manifested itself quite suddenly, the only previous 
intimation being that on the preceding day the gauges showed an 
increase of some 2-10ths or so of pressure within the hydraulic main. 

We have not an exhauster, and our working pressure, as shown by 
the pressure-gauge in the retort-house, attached to the hydraulic main, 
rarely exceeds 30-10ths. The depth of the seal is one inch. Our gross 
production is now about 58,000 cubic feet per week ; our average pro- 
duction from Welsh coal during the last five weeks has exceeded 
10,500 cubic feet. One week’s average was over 12,000 cubic feet. 

We have four retorts at work, each 16 inches diameter and 9 feet 
long, worked at high heats. They are charged alternately—that 1s, the 


charges are each put into two of the four retorts, and the lids of the 
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other two slackened ; so that, practically, two are always at work, and 
two burning off with slackened lids. On Sundays the charges are put 
in at intervals of eight hours apart, and the lids slackened five hours 
afterwards. 

In August, 1875, my predecessor was in the same position, and only 
remedied the matter by taking out a portion of the embankment 
behind the tank wall, then tapping the side of the syphon-box at the 
bottom of the inlet-main, and scraping out the contents. I should not 
like to be compelled to adopt the same expedient. Can you, or the 
managers of any works, suggest the best way of dealing with the matter ; 
the probable cause of the mischief; and how best to prevent it in 
future? If so, it will confer a favour upon r 

(- 





MR. HUNT ON “PREVENTIBLE WASTE.” 

S1r,-—Permit me to direct your attention to an error which occurs in 
the course of your editorial remarks upon the paper read by myself at 
the recent meeting of the British Association of Gas Managers. 

From these remarks it would appear that of the 50-06 lbs. deficiency 
shown by me to exist in the best example, 37°68 lbs. consist of carbonic 
acid and sulphuretted hydrogen; whereas it is, I think, clear that this 
latter is really not included in the deficiency at all, but is intended to 
represent the amount of impurities removed by the ordinary process of 
purification, and as such is accounted for as a part of the products of 
distillation. 

That the deficiency of 50°06 Ibs. is represented in part by “ deleterious 
and obnoxious products,” there can be no reason for doubting; but that 
these should form any undue proportion of the deficiency, there can be 
no serious reason for believing. me 

Birmingham, July 18, i878. O. Howe. 

[We much regret this mistake, which was really the result of ® 
clerical error. It is perfectly clear that the carbonic acid and 
sulphuretted hydrogen were accounted for among the gaseous 
products.—Eb. J. G. L.] 








Parliamentary Intelligence. 


HOUSE OF LORDS. 
Monpay, JuLy 15. 


Warrington Water Bill—Commons amendments considered, and agreed 
to, with an amendment. 

Durham Water Bill,—referred to a Select Committee, consisting of Earl 
Spencer (Chairman), Duke of St. Albans, Earl Bathurst, Lord Wrottesley, 
and Lord Truro; to meet on Thursday, July 18. 

Public Health (Ireland) Bill,— read the third time, with the amend- 
ments; a further amendment made, and Bill passed. 


Tvespay, Juty 16. 
Forfar Water Bill, Mansfield Commissioners Gas Bill.— Commons 
amendments considered, and agreed to. 


HOUSE OF COMMONS. 
Monpay, Jury 15. 
Forfar Water, Mansfield Commissioners Gas Bills Lords),—read the 
hird time, and passed, with amendments. 


Tvespay, Juxy 16. ; 
Bournemouth Gas and Water Bill, Cheltenham Corporation Waier Bill. 
—Lords amendments agreed to. 


Tuurspay, Juty 18. 
METROPOLITAN WATER-RATES. 

Colonel Nortu asked the Chancellor of the Exchequer if his attention 
had been called to the enormously increased charges of the Metropolitan 
Water Companies under certain alleged legal rights in their Acts of Par- 
liament consequent on the re-assessment of property; and whether the 
Government contemplated any Commission of Inquiry on the subject, 
with the view of protecting the public against such charges, and making 
the supply of water, and not rateable value, the basis of payment. 

The CHAnceELLor of the Excuuquer said the attention of the Govern- 
ment had been directed to the matter, and it was undoubtedly a subject 
which called for serious consideration. He did not, however, know 
whether it would be worth while going to the expense of appointing a 
Commission of Inquiry, and it was difficult to say what was the best 
course to pursue. —— 

Fray, Jury 19. 

Warrington Water Bill (Lords).—Lords amendment to Commons amend- 

ments agreed to. 








Miscellaneous Aetvs. 


METROPOLIS WATER SUPPLY. 

Major Bolton reports that the state of the water in the Thames and Lea 
Was generally clear during the month of June. In the Thames at Hampton, 
Molesey, and Sunbury (where the intakes of the West Middlesex, Grand 
Junction, Southwark and Vauxhall, Lambeth, Chelsea, and East London 
Companies are situated), the water was indifferent from the Ist to the 
3rd, when it slightly improved and became clear. It remained in a good 
condition up to the 17th, on which date it became turbid and coloured, 
and remained so until the 20th, from that time until the end of the 
month it was in a good condition. The highest flood state of the river at 
Hampton during the month was 1 foot 8 inches above summer level, and 
the lowest 2 inches below the summer ievel. The Thames was in a state 
of flood for the first few days of the month. 


Laweetu Vestry.—At the meeting of this Vestry, on Thursday last, the 
Parliamentary Committee reported that four meetings had been held to 
Consider the above question. At the first meeting it was resolved—“ That 
SIX cases be selected as to rates of charge, and that the complainants 
attend the next meeting with a statement of facts as to their grievances, 
Supported by evidence.” Atthe second meeting the required number of 
ratepayers attended. In the majority of cases it appeared that the persons 
charged had failed to make any application to the Southwark oak Vaux- 

| Company to reduce their rates. Upon the suggestion of the Chair- 
man, they Were requested to do so, and report the result, At a further 
meeting, it was found that the result of the applications to reduce the 








rates by the Company was, in the first instance, from £4 10s. to £4 4s. per 
annum ; in the second, from £5 11s. to £4 18s.; in the third, a reduction 
of £1 1s. per annum; and in the fourth, from £6 lis. to £5 15s. No in- 
creased charge for the supply by the Lambeth Water-Works Company 
had been brought to the notice of the Committee. The report referred at 
length to the powers conferred by the Legislature, and stated in conclu- 
sion, that no evidence had been adduced to prove that the Southwark and 
Vauxhall Water Company had exceeded the maximum of £5 per cent. per 
annum on the annual value of the house or premisescharged. At the last 
half-yearly meeting of the Company complaints were made of the increase 
of water-rates without notice being given to the consumers. In reply, it 
was stated that in future notice of increase of rates would be given, and 
that warehouses and offices would not be charged at the domestic rate. 
Under this state of facts the Committee, while admitting the Vestry 
should endeavour, as far as possible, to protect the ratepayers, considered 
the matters referred and inquired into partook more of a private than a 
public character, and that it was the duty of consumers to look after and 
protect their own interests, by appealing to the water company when an 
overcharge was thought to exist. 





EUROPEAN GAS COMPANY, LIMITED. 

The Annual General Meeting of Shareholders was held at the London 
Offices, 11, Austin Friars, on Wednesday, July 17—Witt1im Warts, Esq., 
in the chair. 

The Secretary (Mr. Henry Dozell) read the notice convening the meet- 
ing, the report of the Directors, and the statements of account. The 
report was as follows :— 


The two last reports of the Directors will have prepared you, in some measure, for 
results of a less favourable nature, during the financial year ended on the 31st of March 
last, than those realized during the preceeding twelve months. It is known that the 
unsettled state of French politics, from May to December, had a paralyzing effect on the 
trade of that country; a position of affairs which was severely felt in the cities lighted 
by this Company, and occasioned a considerable reduction in the use of gas in many 
industrial establishments, and even amongst the smallerconsumers. The value of coke 
was also materially affected by the mildness of the winter, and consequent falling off in 
the demand for that article, the accumulated stocks of which had to be disposed of, in 
some cases, at unprecedentedly low prices. 

After recapitulating these disadvantages, with which many of the Shareholders are 
already acquainted, the Directors proceed to report that the final result is less 
unfavourable than might reasonably have been expected. 

On March 31, 1877, the total net profits of the stations were . £60,225 13 10 


On March 31 last ” - a 59,666 3 6 
Decreaseonthe year . ... . + £55910 4 


This difference would necessarily have been much greater if an important saving had 
not been effected in the cost of coal at all the stations. 

On the other hand, the expenditure out of revenue has been heavy at several of the 
Company’s establishments, for examining and replacing defective and insufficient mains, 
and otherwise maintaining the works in a perfectly efficient state. 

The profit on fittings and meters is lower than usual, owing to measures adopted to 
afford greater facilities for the use of gas to persons who would otherwise be deterred 
from taking it by the first cost involved. It is the intention of the board to continue 
this system, so as to offer every inducement, consistent with prudence, for the extension 
of the Company’s business. A large field still remains open not only for lighting, but 
for heating and cooking by gas, and the Directors believe that the objections and pre- 
judices against gas, which have so long resisted their efforts to occupy that ground, are 
being gradually removed, and that the prosperity of this Company will be materially 
assisted by such means. 

Some temporary sacrifices may be advisable, such as that alluded to on the sale of 
fittings; but they will be largely recouped in the future. 

The price of gas has been reduced whenever the Board considered that the true 
interests of the Company were benefited by so doing; but the immediate effect is to 
diminish the revenue of the year in which the reductions are made. 

Having referred at some length to the advantages and disadvantages which attended 
tae operations of the twelve months now under consideration, the Directors are pleased 
to report that, as regards the present and future, a better state of affairs seems to prevail. 
The sale of gas has recently beeni ncreasing satisfactorily, and the stocks of coke have 
nearly all been sold off; therefore, the Directors hope that no further reduction of price 
will be necessary. The cost of coals continues low; added to which, part of the ex- 
penditure on works, provided for out of the revenue of the past year, instead of being 
repeated, will prove reproductive in the future, and be the means of effecting consider- 
able economy. 

As regards outlay, the principal extensions still required for the increasing consump- 
tion at several stations are—large telescopic gasholders at Nantes and Boulogne; a 
smaller one for the auxiliary works near the latter town; the telescoping of a gasholder 
at Rouen, and additional means of manufacturing and distributing gas in the suburban 
districts of that city; also the construction of a new retort-house at Boulogne, and the 
completion of that already erected at Havre. Further, a new purifying-house and 
various modifications and improvements at Nantes. 

Some of these works are already in progress, but others have not yet been undertaken, 
and may possibly be extended over several years. 

It must be borne in mind that, although the profits of the year 1876-7 admitted of an 
increase of dividend, political and industrial affairs then appeared so uncertain, and even 
gloomy, that the Directors would not venture to recommend any addition at the last 
annual meeting, but now the situation appears different, and the prospects brighter. 
Under these circumstances, the Board consider that a dividend for the whole year of 21s. 
per share on the paid-up shares, and in proportion on those only partially called, may be 
declared, free of income-tax, out of the year’s net revenue, leaving a balauce of 
£534 18s. 10d. to be added to the reserve of undivided profits. 

The 5 per cent. debentures, which fell due on the Ist inst., were renewed for a long 
period at 4} per cent., with the exception of £650, which was paid off. 

Notice has been given that two of your Directors (Edward Felix White, Esq., and 
Thomas Chaloner Smith, Esq.), and both Auditors (George Harrison, Esq., and Edward 
Garey, Esq.), retire from office at this meeting, but, being eligible, will be proposed for 
re-election. 

The Cuarrman: Gentlemen, before proceeding with the business of the 
day, I have to express my own regret, and that of my brother Directors, 
at the absence of our esteemed friend, Mr. Backler, through indisposition. 
We hear that he is now better in health than he has been, and we hope 
he will soon be able to resume his place at the Board. Gentlemen, the 
report which you have heard read enters at some length into the subject 
of the difficulties we have had to contend with during the past year, and 
you have observed, no doubt, that they were rather of a formidable cha- 
racter. I think, therefore, I may congratulate you on the fact that, after 
all, the diminution in our profits is something like £900 only as compared 
with the previous year, when the amount realized was unusually large. 
Had it not been for the low price at which we have obtained our supply 
of coals, the result, I need hardly say, would have been very different. 
Our tar has been satisfactorily disposed of, and we have realized an in- 
creased profit on the products from ammoniacal liquor, which, as you are 
aware, we have for several years worked up into sulphate of ammonia—an 
article which has generally a ready sale at a good price. I need say little 
about coke. The report has informed you, if you were not previously 
aware of it, that at our stations—as, indeed, has been the case everywhere 
—sales of coke have been difficult, and the price very low. Our expenses, 
as I stated at the last meeting they would be, have been heavy, because 
we have availed ourselves of the lull in business to overhaul our works and 
mains, and to put them in first-rate order preparatory to the increase in 
trade, which we think we are justified in expecting at an early date, and 
which may come upon us very suddenly. In an undertaking like ours, of 
many years standing, there were mains which had been in existence and 
doing service for a long time, and which had become insufficient for the 
large delivery of gas now required. This state of things has been remedied 
to a considerable extent, and I think we shall reap the benefit of the change 
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in the present and future years. You will see that we are thoroughly alive 
to the policy of placing every prudent inducement we can in the way of 
those persons, unfortunately too numerous in France, who still use petro- 
leum and oil in ew to gas. We are gradually overcoming those 
prejudices and I think I am not stating too much when I say that our 
stronghold is in shops and houses, where gas can be used not only for 
lighting, but for heating and cooking. Notwithstanding the concessions 
we have made, some of our larger consumers may possibly be lured away 
from us—I believe temporarily only, and to learn by costly experience that 
gas after all is the cheapest and most convenient system of lighting that 
can be adopted. The small consumers, once secured, will remain with us, 
no new system of lighting at present known being so happily adapted to 
their requirements as gas. I have recently been to Paris with Mr. Backler, 
where we made a great many inquiries, and went a good deal into the 
subject of electric lighting, as now used to some extent in the public 
lighting of that city. If that mode of illumination can be adopted in pro- 
vincial towns also, we shall have no cause to regret it, because, by the 
terms of our concessions, we supply the public lights at, or under, cost 

rice, and, therefore, we should lose little or nothing by the change—not, 

owever, that I believe it is at all likely. Iam convinced that there is 
a great disappointment in store for those who have pinned their faith to 
the theory that gas is likely to be superseded by electricity. Even in 
streets, public places, and large establishments in towns, the electric light 
must be produced very near to the place where it is required for use, and 
I need hardly repeat what has been so often said before, that this entails 
an entire system of machines, motive power, and skilled labour, for every 
one, two, five, ten, or, taking the maximum, twenty lights to be produced. 
Gentlemen, I am glad to repeat what has been mentioned to you in the 
report, that decided signs of improvement have taken place in our returns 
since the 31st of March last. As last year we considered it prudent not to 
increase the usual dividend, fearing that we might not be able to maintain 
the addition if circumstances continued adverse, so this year we feel 
justified in recommending an increase, because this is not only warranted 
by the actual profits realized, but by the better prospects of such profits 
being maintained. For the last few years we have been paying a dividend 
of 20s. a year on the paid-up shares ; this year we propose to pay2ls. You 
have already received 8s. per share, so you will have to receive, on the 
1st of August, 13s. per share upon the old shares, and, of course, a propor- 
tionate amount upon the new shares. I do not consider it necessary for 
me to make any further remarks upon the report, but, if any shareholder 
wishes for additional information, P shall be very pleased to give it. I will 
conclude by moving—* That the report and accounts now read be received 
and adopted.” 

Mr. Sotomon seconded the motion. 

Mr. Stokes said no special remark had been made in the report, or in 
the Chairman’s speech, in reference to the new station at Bolbec, and he 
thought the meeting would be glad to know whether things were pro- 
gressing satisfactorily there. 

The CuatrMan was happy to say that everything was satisfactory there. 
The Company were doing a considerably increased business. 

Mr. Oxennam asked if he rightly understood that the balance carried 
over, after paying the proposed dividend, was about £500. 

The Cuarman: Yes. 

Mr. Cuatoner SmirH: There was £4500 carried to the reserve of un- 
divided profits last year. 

The CHarrman: The dividend will be paid free of income-tax. 

The motion was put and carried unanimously. 

The Cuarrman: The next resolution is— That a dividend be declared 
of 21s. per fully paid-up share, and in proportion on shares only partially 
called, according to the amount paid thereon, such dividend on all the 
shares of the Company to be paid on the Ist of August next, less the 
interim dividend paid on the 1st of February last, the whole out of in- 
terest and profits, and free of income-tax.” 

Mr. Sotomon seconded the motion, which was put and carried. 

Mr. Oxenuam: What does the 1s. extra dividend per share amount to ? 

The Cuarrman: £2500. 

The retiring Directors, Messrs. E. F. White and T. Chaloner Smith, 
were re-elected. 

Mr. E. F. Wurre: I beg to thank the Shareholders for so kindly re- 
electing me. I can only promise to do the best in my power to look after 
the interests of the Company, and I hope next year the Directors will be 
able to recommend the payment of as good a dividend as they have done 
on this occasion. 

Mr. Cuatoner Suir: I thank you for the honour you have done me in 
my re-election. I can only say that my long connection with the Com- 
pany, and the considerable interest I have in it, afford the best guarantee 
that I shall always do my best to promote its welfare and prosperity. 

On the motion of the Cuatrman, seconded by Mr. Oxenuam, the retiring 
Auditors were re-elected. 

Mr. Harrison, in acknowledging his re-election, said the Auditors were 
much indebted to the Officers of the Company for the very perfect way in 
which, on all occasions, the accounts were submitted for examination. 

Mr. Garey said he could fully confirm what his senior colleague had 
said with regard to the manner in which the accounts of the Company 
were kept. 

The CHamrMan said he thought it would be only right that the Share- 
holders should express their sense of the efficient manner in which the 
business of the Company was conducted by the Secretary and the staff 
generally at the various stations. He had much pleasure in proposing a 
vote of thanks to the Secretary and the other Officers of the Company. 

Mr. Harrison seconded the motion, which was carried unanimously. 


The Secrerary: Gentlemen, on my own behalf, and on behalf of my 
colleagues in England and France, I thank you very sincerely for this 
kind expression of your approval. We shall all prize it very much, and 
it will be a stimulus to renewed efforts for the promotion of the Com- 


pany’s prosperity. 

Mr. Strokes moved a vote of thanks to the Chairman and Directors. It 
was evident, he said, that the affairs of the Company received the best 
attention of the Board, and the results of their labours were most satis- 
factory to the Shareholders. He was sure that every one present regretted 
the absence of Mr. Backler on this occasion, and would join him in the 
expression of a hope that that gentleman would soon be able to resume 
his seat at the Board. 

Mr. Lovesoy seconded the motion, which was cordially adopted. 


The Crarrman: On behalf of my brother Directors and for myself, I 
may say that it is always very pleasant to us to receive the vote of thanks 
which, twice a year, you are accustomed to bestow upon us for our ser- 
vices. These acknowledgments, no doubt, act as a stimulus to our exer- 
tions for the benefit of the undertaking, and we are gratified in witnessing 
its continued success. As Mr. Stokes has intimated, there is a general 
feeling of regret at Mr. Backler’s absence to-day. We look upon him 
almost as the corner-stone of the concern when he is here, and even his 
temporary illness—for I hope it is no more—is a great loss to us. Gentle- 
men, we thank you for your kindness. 

The proceedings then terminated. 








BRITISH ASSOCIATION OF GAS MANAGERS. 
(Continued from p. 97.) 
Turspay, June 18. 
At the Evening Sitting, Mr. Toomas W111, F.C.S., &c., delivered the 
following lecture on 
THE PRODUCTS OF COMBUSTION. 


Mr. President and Gentlemen,—I occupy the position of your Lecturer 
to-night with some amount of diffidence, which arises from two causes. 
First, I know that at these annual gatherings you look for some light to 
be thrown, and some information to be given, by your Lecturers, upon some 
of the processes with which, in the exercise of your profession, you are 
practically so familiar. Then again I remember that those gentlemen who 
have preceded me in this position have been able to rely upon an amount of 
experience in matters connected with the gas industry, to which I can in 
no way lay claim. I should have been glad, had I been in a position, to 
bring before you the results of some new investigation, which might have 
advanced your knowledge in respect of the destructive distillation of coal, 
or of the various processes for the purification of coal gas, or of the develop- 
ment of its lighting power, and at one time I hoped that one or two 
processes of purification, which have been suggested lately, might have 
formed my text for to-night. But in this I am disappointed. I do not 
think that these processes are in a sufficiently advanced state to allow of 
their being taken as a topic for a semi-popular lecture like that of this 
evening. Under these circumstances, I have been driven back to speak to 
you upon matters with which you are to some extent familiar, but I shall 
endeavour to treat of them in a way which possibly may not be devoid of 
interest, or, I hope, even of usefulness. 

The subject “The Products of Combustion” is a very large one. It 
includes all the phenomena connected with the formation, nature, and 
influence of all those bodies which result from the burning of combustible 
matter. I propose, however, to restrict it to-night to the products of those 
bodies which are used for illuminating purposes. As it is in the process of 
combustion that such products are formed, and upon which they are 
dependent, a knowledge of what is involved in this process is necessary, 
and to this point, for a few moments as a preliminary, I propose to ask 
your attention. 

When certain bodies are brought into very close proximity to each 
other, a combination, or a separation, or a re-arrangement of their con- 
stituents takes place. Such an action is called a chemical action; and 
under whatever circumstances such a chemical action takes place, an 
invariable result is observed—namely, a development of heat. Such heat 
is conceived to be due to the rapid motion of the molecules of which the 
bodies consist. The intensity of this heat varies; but when the motion 
is sufficiently rapid to give rise to the manifestation of light, com- 
bustion is said to occur. Now, the amount of heat which can be 
generated in any chemical action is fixed and definite, and it may 
be regarded, so to speak, as a potential property of the substance or 
substances which are undergoing change. It belongs to the matter 
in which the change is proceeding. But although this heat is an 
invariable quantity, and its amount cannot be altered by us under any 
circumstances whatever, the temperature obtained is not at all uniform; 
that is to to say, the temperature manifested in any given chemical action, 
or even in the same action under different circumstances, is by no 
means uniform. It is always an expression of the heat evolved, but it is 
itself variable, and is governed by circumstances. Let me endeavour to 
make this point clear by illustration. If I take a piece of iron, and permit 
it to rust in moist air, a certain definite amount of heat is evolved by the 
chemical action which is going on between the iron and the oxygen of the 
air. The amount of this heat is dependent entirely on the amount of the 
iron and the amount of the oxygen which take part in the action. Butif 
I take such a piece of iron as this [an iron bar], and expose it to moist air, 
probably there would be no appreciable rise of temperature; I could not, 
even by the most delicate thermometer, recognize the amount of heat evolved 
in such a chemical process. But if I took the same weight of iron, and 
caused it to oxidize in the air under other circumstances, I might so 
develop the heat evolved in ashort time, and in a small space, as to manifest 
itself, not only by means of a delicate thermometer, but in the visible 
shape of light. In this tube I have a quantity of metallic iron in a very 
fine state of division. The tube is sealed at both ends, and the iron is, 
therefore, out of contact with air. I shall break the tube, empty the 
contents on to this paper, and I think you will see by the incandescence 
which occurs with this iron, and possibly the inflammation of this piece 
of paper, that heat is evolved in this process of oxidizing iron, and the 
process is identical in every respect with the one which goes on when I 
oxidize a piece of iron in moist air. [The experiment was performed.] 
You see here we have the iron made red hot, and the paper itself takes 
fire. That is only an illustration of what I was saying a moment ago, 
that. the temperature may vary, although the quantity of heat would be 
the same. Ifthe weight of iron which I had in the tube had been exposed 
to the air in the massive state, until the metal had been converted into 
oxide of iron, precisely the same amount of heat would have been obtained 
as‘in this case; but the light, or manifestation to us of heat in that 
action, is much greater in this case than in the other. A familiar example 
of this occurs to me. If we take a piece of wood—say a branch of a tree— 
and it is allowed to remain lying on the ground in the forest, it gradually 
decays. It may take weeks, or months, or possibly years, to decay and pass 
away into other combinations. If, however, we thrust it into a fire, it 
burns, giving out heat and light; but the amount of heat in each of those 
cases will be precisely the same for a given weight of wood. : 

The term “combustion” is usually restricted to those cases in which 
burning takes place with flame. In other words, those cases in which 
the burning bodies are in the gaseous condition. All flames are gaseous 
flames, and, whenever we have combustion taking place with inflammation, 
we are dealing with gaseous substances. Now, passing on a step further, and 
tracing the phenomena upwards, the temperature we can set up in @ 
particular chemical action is an important point. Chemical actions are 
found to become more and more active as the temperature rises. Two bodies, 
which act upon each other slowly at ordinary temperatures, if heated 
up to a higher temperature before being brought into contact, will act 
upon each other much more energetically. Conyersely, if we reduce the 
temperature of the substances which act upon each other, the activity 0! 
the chemical action is reduced in ine same way, and it is probable that if 
we could obtain an infinitely low temperature no chemical action whatever 
would take place—that is to say, all chemical action might be prevented 
by lowering down to a sufficiently low extent the temperature of those 
bodies which would act on each other. , 

Now, if when a chemical action is once set up the motion of the 
molecules, or the intensity of the action, be sufficient to produce the 
phenomena of light, then combustion it said to take place. But this us 8 
temperature which differs for different substances. All bodies do not take 
fire and burn at the same temperature. All bodies will not enter into 
combination with each other at the same starting-point. To —_ 
this, I have here in this tube a substance which is a compound of = 
elements zinc, hydrogen, and carbon, It is called zinc-ethyl. This bo d 
is sealed up in a small glass bulb, out of contact with air. Ifit comes a7 
contact with air, chemical action is immediately set up between the liqui 
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and the air. At ordinary temperatures this body is said to be spon- 
taneously inflammable. In other words, when it comes into contact with 
air, the chemical action is sufficiently intense to immediately raise the tem- 
perature up to the point at which light is manifested. If I break this bulb, 
as I do now, I think you will see that the substance will itself spontaneously 
inflame. It takes fire and burns the moment it comes in contact with the 
air, so that the initial temperature of chemical action, or of combustion 
in this case, must at ry 4 rate be lower than the temperature which we 
have round about us at the present time. : : 

Now we go a step further. Taking another substance with which we 
are familiar—the elementary substance known as phosphorus. If I 
take a small piece of phosphorus and place it on this plate, the phos- 

horus, unlike the body I have just used, does not take fire and burn by 
itself; but I can show you that the temperature at which it will take fire 
and energetically enter into combination with the oxygen of the air is a 
very low one—lower, in fact, than that of boiling water. IfI take a tube 
containing a little water, and simply raise the water to the boiling point, and 
then touch the piece of phosphorus with the tube containing hot water, 
you will see the phosphorus itself will immediately take fire and burn in 
the air. I transfer the hot water to a cold tube, so that there may be no 
excess of heat in the tube itself, and, on touching the phosphorus with it, it 
immediately takes fire and burns. So that we have here a substance 
which we can cause to enter actively into combination with the air at an 
initial temperature higher than that of the previous substance. I now 
pass on to another. I take a few drops of a liquid well known, I expect, to 
every one present—bisulphide of carbon. If I take hot water and put the 
tube containing it in contact with the bisulphide of carbon, you will see it 
is unable to set the vapour or liquid of that substance alight. If, however, 
I take a temperature slightly higher than boiling water—such as I can get 
by heating this glass rod in the flame, I shall succeed in lighting the 
bisulphide. You see the tube with boiling water in it fails to set it on fire ; 
evidently, therefore, it requires a higher temperature for its ignition than 
phosphorus. Now, I heat the glass rod to a point not very much in excess 
of the temperature of boiling water, and when I bring that in contact with 
the bisulphide it takes fire at once. This rod is far below the temperature 
of redness, but is higher than boiling water. Here again we have a difference 
in the initial point at which combustion takes place. I might go on and take 
coal gas. If Itake a hot wire I can ignite coal gas by means of the wire. 
I cannot ignite a candle at the same temperature at which I can ignite 
the coalgas. So I might go on and perform a whole series of experiments 
in which we should require a different temperature in each case. 

Now, if at this temperature, which we may call the initial temperature 
of chemical action, a body enters into active union with a second body, with 
intensity enough to produce the phenomena of light, we have all the ordinary 
effects of combustion. It is possible, however, to get a kind of combustion 
in which we have not arrived at the temperature at which the substance 
enters into the most active union with the supporter of combustion; in 
other words, we can have an imperfect combustion, and I shall show you 
two illustrations of this. I have here a burner through which coal gas is 
streaming. If I take a piece of platinum foil, just warm it, and bring it 
over the gas, the platinum foil gets red hot, and keeps red hot, but it does 
notinflame the gas. The gas is streaming round it, but it is not 
inflamed. The temperature of the platinum is not high enough to inflame 
the gas, but it is high enough to keep up a slow imperfect combustion. If 
I raise the temperature of the platinum a little higher, the gas will take 
fire. I think I can do that by raising the platinum foil slightly higher. It 
will then get hotter, and the gas will be inflamed. 

In concluding this point, I have one more interesting effect to show 
you, which can be illustrated very well by some gun cotton, which has been 
twisted into yarn in the form in which it is sometimes used in Austria. I 
take two pieces of the same length, and lay them side by side upon this 
board. P ignite one in the ordinary way with a flame, and I want 
you to observe the manner in which the gun cotton, lit by a flame, burns. 
It takes fire and burns with flame very rapidly down its whole length, giving 
out light. Now I will light the other one with a spark, which is consider- 
ably lower in its temperature than a flame, and you will see a considerable 
difference—this piece of gun cotton, of precisely the same composition, 
cannot burn in the same way when it is simply set fire to by a spark instead 
ofa flame. I can prove to you it is really a question of temperature in the 
following way. If I take a piece of this gun cotton, as we had it in the latter 
case, burning with a slow fuse-like rapidity down its whole length, and hold 
it up while so burning, the heat, which is generated at its end, accumulates 
round the gun cotton about to be consumed, the temperature, therefore, is 
slightly higher, and it will elevate itself to that point at which it enters into 
combustion with flame. Taking the spark and setting fire to the gun 
cotton as before, it burns slowly. Then when I hold it up vertically, in a 
moment the temperature is raised sufficiently for it to burn with flame. 


_ Now, the possibility of setting fire to many substances, and the apparent 
impossibility of setting fire to others, has led to a division of bodies 
into two classes—combustible and non-combustible ; but such terms are 
purely arbitrary, and refer only to ordinary circumstances. Many bodies 
which do not ordinarily burn, may be made to do so if we only raise their 
temperature to a sufficient point, if we only obtain and maintain an initial 
temperature of sufficient intensity. A piece of wood we understand as a 
combustible body; a piece of sulphur, in like manner, we recognize as a 
combustible body, because we can set fire toit. A piece of iron, on the other 
hand, we do not usually regard as a combustible substance. Our fire-grates 
and pokers are usually made of iron, and we do not regard those materials 
as being combustible. Atthe same time they are so in reality if we only have 
a temperature sufficiently high. I will show you that this is the case with 
iron by an experiment. I am going to use a temperature which is simply 
higher than that ordinarily obtained in our grates, or even in the hottest 
wind furnace—the oxy-hydrogen blowpipe. I have here a quantity of iron 
nails, and those I am going to endeavour to burn as we ordinarily burn 
combustibles, and I think you will see they will burn well, with a con- 
siderable amount of brilliancy. This blowpipe is simply an apparatus 
whereby I can drive into a current of coal gas a current of oxygen; and in 
that way shall raise the temperature of the flame up to about 2500° C. At 
this temperature we obtain the combustion of these iron nails. A great 
part of the flame is due to the combination of the iron with the oxygen. 
It is evident, therefore, that the terms “ combustible” and “ supporters of 
combustion” are arbitrary only. Still, however, when all is said and done, 
we do arrive at a division of bodies into these two classes, for there are 
some bodies that we cannot make burn, and there are other bodies which, 
at a high temperature like this, we can make to burn. For instance, 
& piece of pumice is really an incombustible substance; there is 
no temperature at which we can make that substance enter into 
combination with the oxygen of the air and burn, so we simply widen our 
definition. We remove from it its arbitrary character, and make it general, 
when we deal with bodies like pumice, for example. 

Familiar as men have always been with the phenomena of combustion, a 
true conception of its nature has only been arrived at within a very modern 
date, and by careful observation and experiment. Up to the latter part of 
the 18th century, what was known as the phlogistic theory of combustion, 
which took its rise 100 years earlier, was regarded as a sufficient explanation 
of the phenomena which were seen to occur. This theory, like many other 








erroneous theories which have held sway in the minds of men for a long 
— died a very hard death. Generally speaking, the theory was this: 

‘he philosophers of that date believed that a combustible substance was 
made up of a material body, which they termed phlogiston, and of a second 
material substance which was left behind after the combustion had taken 
place. For example, they saw that wood burned, leaving a very small 
quantity of ash and they said the wood had in burning lost the phlogiston, 
and the ash was left. The wood originally consisted of a compound of 
phlogiston with this ash. They saw again when a piece of metal was 
exposed to the air it was rusted, or when it was put into the fire it burned 
and left behind a kind of earth or calx, and they explained the fact by 
saying that the metal originally consisted of phlogiston, which it had lost 
during the process, and this calx or earth which it left behind. Now, 
much of this imperfect theory arose from the want of knowledge of the 
nature of air, and of the part which air takes in the support of all our 
ordinary combustions. They did not recognize the inter-dependence 
which exists between what we call combustibles and what we call sup- 
porters of combustion; and consequently, as soon as this was demon- 
strated by Lavoisier, then the phlogistic theory was doomed, the old 
philosophy was upset, and a newer and better, because a more true one, 
took its place. he principles upon which we now explain ordinary 
combustion at the present day are briefly these—that, first, in any 
chemical action, whether accompanied by the evolution of light or not, 
the sum of the weights of the bodies taking part in that action remains 
unaltered. 

This is so important a matter that, with your permission, I shall illus- 
trate it; for, although we acknowledge these facts constantly, sometimes if 
they are brought before us in the shape of a lucid experiment the matter 
is thereby clenched in our memory, and we are no longer in any manner of 
doubt about it. Here I have a common oil flask which is capable of being 
closed with a sound tightly-fitting cork. I introduce into it a small piece 
of phosphorus. Phosphorus is kept under the surface of water on 
account of is inflammability. Therefore I dry it first in folds of blotting- 
paper ; then I introduce it into the flask, and put the cork in as tightly as 
I dare without cracking the neck of the glass. Now I place this phos- 
ap and glass on a balance, which I bring into equilibrium. Taking the 

ask away and setting fire to the piece of phosphorus, it burns. There is 
an intense chemical action going on, the phosporus burns within the 
flask, and finally it will go out. When it has got cool I shall replace it on the 
balance, and I want you to observe that there has been no change whatever 
in the weight. It will now weigh precisely what it did before, showing that 
there has been no loss or gain in the weight. Therefore, in any chemical 
action, if we take into account the weight of the combustible and the body 
supporting combustion, it will be always the same amount. If I try it 
before it is quite cold, it will weigh lighter, but on allowing it to cool, and 
putting it into the balance, I think you will find if the cork is tight the 
equilibrium has not been j Hemel g This is an exceedingly important 
experiment, and it is one of the kind which determined the abolition of 
the phlogistic theory. 

The second point is, that the combustion is the evidence of a chemical 
action taking place between two or more bodies, the presence of each of which 
is necessary. The combustion of a piece of wood, for example, does not 
depend on the wood alone, but also upon something which can act upon 
the wood, and with which the wood can combine. In any case, we must 
have two or more substances before we get any chemical action or any 
combustion. The chemical action depends upon something beside the 
mere combustible, as may be shown by an experiment which has been 
constantly made, and which can be made at any moment one wishes, If 
I take a candle and cover it with ajar, you will see in a very short time 
that the candle goes out. Why? Not because there is no candle there ; 
there is ya of combustible matter, but the second substance, the 
oxygen of the air, which is necessary to the support of that candle flame, 
has been exhausted. Therefore, the process of combustion is an inter- 
dependent process, and depends as much on the supporter of combustion as 
on the combustible itself. In fact, our combustibles and supporters of com- 
bustion of to-day are, so to speak, simply accidental ones. The process of 
combustion goes on simply at the limit, the line of demarcation, where the 
two bodies which act upon each other come into contact, and it depends 
upon which of them is in excess,;which of them for the time —— 
becomes the supporter of combustion, or is the combustible itself. If we 
have air in excess, then air becomes our supporter of combustion. If, on the 
other hand, we had an atmosphere of coal gas, the bodies which we now call 
combustible would cease to burn in it, and we should have to look to those 
bodies which at the present time we call supporters of combustion in 
order to get any illumination at all. Now, fon show this relation- 
ship between supporters of combustion and combustibles themselves in 
two or three ways. I take here, first of all, a jet of hydrogen gas burning 
at the end of this tube. I introduce this into a bottie which contains 
oxygen gas. The hydrogen continues to burn, and burns with rather 
increased brilliancy in the bottle of oxygen gas. It is an ordinary case of 
a combustible and supporter of combustion. Now I propose to reverse 
the matter entirely, and to burn a jet of oxygen in an atmosphere of 
hydrogen. Here I have a vessel of fodeeen gas, and coming through 
this tube I have a jet of oxygen. The oxygen gas will not burn, as I can 
show you, by holding a light to it; it causes the taper to burn more 
brilliantly, but I cannot set fire to the gas itself. Here, then, in this 
hydrogen I have a substance which a moment ago was burning itself. 
Ti I take it and set a light to the gas, and introduce the oxygen jet 
into the atmosphere of hydrogen, the oxygen burns with a considerable 
amount of brilliancy. We have, therefore, simply reversed our usual 
process. Why has this been the case? Because we have, in the 
first case, a large excess of oxygen and a small quantity of hydrogen, 
and in the latter case a large quantity of hydrogen and a small quantity 
of oxygen. All our ordinary gas flames burn, as you are aware, 
in air; but we can, if we simply make a suitable arrangement, 
cause air to burn in an atmosphere of coal gas. Here is an apparatus 
arranged for this purpose. Into the base of this glass vessel some coal 
gas is conducted. Through the centre of the cork there passes a tube, 
which is in free communication with the external air. I can put up 
through the cork this taper. Through the glass tube I am conveying 
coal gas, and in the ordinary way I can set fire to the coal gas at 
the top, where it burns But we have now going in through the open 
tube a little jet of air, and I can set fire to that air within the atmo- 
sphere of coal gas. I have simply surrounded the flame of air with a coil 
of platinum wire, in order that it may be more obvious at a distance. The 
flame burns with a non-luminous flame, very much like a Bunsen burner, 
but by surrounding it with a small coil of platinum wire, you can see the 
heat produced by the flame. 

First we have, then, the non-alteration of weight; secondly, the re- 
lation between the combustible and the supporter of combustion; and, 
thirdly, we find that the weight of the products formed is greater— 
rather, I should say, the weight of the products which are formed is a 
larger one than the weight of the original substance which is burning. 
If we burn a pound of candles, and weigh the products which are ob- 
tained, we get an increase of weight. We do not ordinarily see this. 
The candles disappear, oil, coal, and coal gas disappear; but it is because 
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we have not arranged the circumstances in such a way that we can see the 
fact. An experiment will be fitted up with this balance, in which you shall 
see that such is the case. A flame of a candle is made to burn in this vessel. 
The products of combustion are passed through this tube, and through the 
little globe which you see filled with fragments of a white substance, and 
finally up through the glass chimney. The white substance is placed here 
with a view to retaining and absorbing the products of the combustion of 
the flame which we have here. If we hang this on the balance, I think 
you will find that, although the combustible gets less and less in volume, 
and, consequently, in weight, that the whole apparatus gets heavier and 
heavier, because the combustible, plus the bediy which unites with it, is 
of greater weight than the combustible alone. We will first make the 
weight-pan slightly heavier, and you will see, long before the lecture is 
concluded, that the balance will have turned. 

The nature of the products which we obtain from combustion varies. 
They may be either solid, liquid, or gaseous; and I have now, in going on 
with my story, to call your attention to the composition of the substances 
which we usually utilize for illuminating purposes, because it will depend 
upon the composition of these bodies what is the nature of the product or 
products which we obtain. These bodies consist essentially, all of them, 
without exception—all ordinary bodies used for illuminating purposes in 
which chemical action occurs—of compounds of carbon and hydrogen. A 
few of them, and only a fewof them, contain oxygen, and the presence of 
other elements is rare, and may be regarded, so far as our present purpose 
is concerned, as accidental. Atmospheric air is the universal supporter of 
combustion for all ordinary processes of this nature; the air which we 
have to breathe, which exists as a mantle around the whole globe, 
forms the supporter of combustion for all such bodies. We should 
therefore expect that the products of any ordinary combustion would be 
compounds formed between the substances entering into the composition 
of the combustible matter and the constituents, either one or more, of 
atmospheric air. I have here a table representing the composition of air, 
both by volume and by weight :— 


Composition of Atmospheric Air. 








Volume. Weight. 

(er er a 76°99 
So a a ea | 4 23°01 
Total . ... . 100°00 ee 100°00 

Aqueous vapour (average) . . . 1:40 a6 0°87 
ee a 0°04 ive 0°06 


Ammonia about one part per million. 


The air may be regarded as a mixture of nitrogen and oxygen in the 
proportion, in round numbers, of one-fifth of oxygen and four-fifths of 
nitrogen. But all ordinary air, the air which we find wherever we go, 
either at the top of a mountain or down in a valley, is always found to 
contain other bodies, and these bodies, some of them, are written here. 
Aqueous vapour is always present, carbonic acid also is always pre- 
sent in about this quantity—not invariably so, but very near it—and 
ammonia, which is rather more variable. Now, of the two principal 
substances, this nitrogen is an exceedingly inert substance. It is 
with the greatest difficulty that it can be brought into union with 
other bodies directly, and in all processes of ordinary combustion the 
nitrogen remains entirely unacted upon. It takes no part whatever in 
such processes. On the other hand, the oxygen is an exceedingly 


energetic — of chemical action, and it is mainly—in fact, entirely | 


by virtue of this oxygen, which occurs in air, that air possesses its 
property of supporting combustion. Hence we should look for the pro- 

ucts of combustion to be compounds of the constituents of the combustible 
body with this substance—oxygen gas. Now such is, in fact, the case. The 
bodies which burn in an excess of air, as a general rule, form those com- 
pounds which contain the largest proportion of oxygen with which they can 
unite. The carbon which exists in all our ordinary fuels burns to carbonic 
acid, which is the compound of carbon and oxygen containing the largest 


roportion of carbon. The hydrogen in our illuminating fuels burns to | 
orm water, and water contains the highest amount of oxygen which wecan | 
unite with hydrogen under ordinary circumstances. Now the quantities | 
of the products which we can form will depend on the weight of carbon | 
and hydrogen which can be consumed ina given time. There is no loss | 
whatever in these weights. Therefore the weights will be directly propor- | 


tionate to the amounts which we are able to consume. If we take 1 Ib. of 
carbon, it will unite with 2°6 lbs. of oxygen, and will, therefore, form 3°6 lbs. 
of carbonic acid gas; 1 lb. of hydrogen will unite with 8 lbs. of oxygen, and 


will form therewith 9 lbs. of water. Now these quantities of oxygen will | 


be found in the following quantities of air. Air consists of about one-fifth 
of its volume of oxygen, and the 2°6 lbs. of oxygen which are required for 
the combustion of 1 Ib. of carbon, will be found in 11°6 lbs. of air, or 150 
cubic feet. In other words, 1 1b. of carbon will require all the oxygen 
contained in 150 cubic feet. The 8 lbs. of oxygen required to burn 1 lb.‘of 
hydrogen are contained in 34'8 lbs. of air, or 452 cubic feet—that is to say, 
there will be required for the combustion of 1 1b. of hydrogen the amount of 
oxygen contained in 452 cubic feet. 

ith these remarks I may go on at once to the consideration of the 
combustion of four of our principal illuminating fuels. Two of them I 
shall deal with a little in detail; and, with regard to the others, I shall 
you the position which they occupy relatively to the other two. These 
our will be—first, sperm in the form of candles; second, sperm or colza 
oil; third, paraffin oil; and, fourth, coal gas. In spermaceti we have a 
compound of carbon, hydrogen, and oxygen. One pound of spermaceti 
contains ‘8 of carbon, ‘13 of hydrogen, and ‘06 of oxygen. If we burn a 
sperm candle at the rate of 120 grains per hour, the candle will give, per 
hour, ‘41 of a cubic foot of carbonic acid—not quite half afoot. If we 
take 16 candles burning for an hour, 6°5gcubic feet of carbonic acid are 
the product of the burning of the carbon contained in this quantity of 
* spermaceti. If we consider the hydrogen which is contained in spermaceti, 
and regard the amount of water which is formed, we shall find that 
120 grains of spermaceti burnt as in an ordinary candle will give 145 grains 
of water, 16 candles in one hour will give about 2320 grains, or 44 oz. of 
water. To put it in another way—a sperm candle, which may be regarded 
as weighing about 2? oz., will give in its combustion 3} oz. of water. This 
water will remain suspended in the air as aqueous vapour until the air is 
saturated. The amount of water which can be suspended in ordinary air 
is a question of temperature, and the amount becomes greater as the tem- 
perature is higher. But when the limit is reached, when the air contains 
as much water as it can take up at a given temperature, any further 
quantity must be deposited. 

If we pass from candles to sperm oil, we find that colza oil and 
— oil, in respect of the amounts of carbonic acid and of water which 
they give, light for light, will be about equal. Paraffin oil is intermediate ; 
it does not give off so much carbonic acid as do candles, but it gives off 
more, light for light, than coal gas. So also with the amount of water. 


The order in which these combustibles vitiate the atmosphere may be | I E 5 
| tion of pressure will be caused inside the tube. If this be so, 


taken, as regards carbonic acid and water, thus: Light for light, coal gas, 
the lowest, represented by 1; paraffin oil, the next, 15; sperm candles, 
the worst, represented by 2—that is to say, the amount of carbonic acid 











and water given off by the combustion of sperm candles, light for light, 
compared with gas, would be about twice as much as that of coal gas. 

Now, for coal gas itself. If you take a specimen of coal gas which has a 
specific gravity one half that of air, or ‘5, a cubic foot of such gas contains 
about half its weight of carbon; and, if this cubic foot of gas be burnt, it 
will give a little more than half a cubic foot of carbonic acid. The precise 
number is ‘55, or, in weight, 488 grains. With regard to the hydrogen, a 
cubic foot of coal gas, of ‘5 specific gravity, contains about 41 grains of 
hydrogen, and this hydrogen in burning will produce 372 grains of water. 
if. we regard the quantity of air necessary to supply the requisite quantity of 
— to a cubic foot of gas, it lies between 5 and 6 feet of air. For every 
cubic foot of gas burnt, we require the entire oxygen of between 5 and 
6 cubic feet of air, and this will give half a cubic foot of carbonic acid as a 
result. If we compare this with the amount of carbonic acid given off by 
respiration, we obtain the following relation: If 5 cubic feet of gas are burnt 
in one hour, we get from them 2'7 feet or rather more, carbonicacid. If an 
adult human being breathes for the same period of time he exhales with 
his breath about ‘7 cubic foot of carbonic acid, about one-fourth of that given 
off by a gas-burner burning 5 cubic feet of gas. Now the quantities of 
carbonic acid and water given off by one cubic foot, or even 5 cubic feet, 
appear relatively small; but, if we come to deal with the quantity of gas 
used, say, in London annually, the amounts are somewhat astonishing—the 
figures are really startling. The quantity of gas consumed in London 
annually may be taken approximately, at present, at about 15 millions of 
cubic feet. The amount of carbonic acid given off during a year by the 
combustion of those 15 millions of cubic feet amounts to 433,000 tons. 
That quantity is discharged into the atmosphere by the combustion of 
the coal gas consumed in London, an amount which contains as much 
carbon as would be found in the wood growing in a forest of considerable 
dimensions. The amount of water produced by the combustion of this 
quantity of coal gas is 360,000 tons, or 80 million gallons. You will 
have on Thursday, I believe, an opportunity of seeing one of the largest, 
if not the largest gasholder-tank in London, at the Phoenix works at 
Kennington. That gasholder-tank, supposing it had no internal cone, 
and were perfectly flat at the bottom, would hold—Mr. Woodall, your 
President, was good enough to calculate the figure for me—10 million gal- 
lons of water, if filled to the brim. You might empty that tank and fill 
it eight times over in a year with the water produced by the burning of 
the coal gas consumed in the Metropolis during that time. 

Now we have to consider the effect of these results upon the vitiation of 
the atmosphere, The amount of carbonic acid in the air, ordinary normal 
air, is ‘04 per cent.; in other words, 4 volumes of carbonic acid are con- 
tained in 10,000 volumes of air. Now, if we increase this proportion to ‘06, 
we arrive at what may be set down as the healthy limit, and we ought not 
to go beyond it; in other words, 6 volumes of carbonic acid in 10,000 of air. 
As a matter of fact, even in our best buildings it is found under present 
circumstances almost impossible to keep the carbonic acid even as low as 
that, and for the purpose of calculation I am going to take as much as ‘1. 
Now, ‘1 per cent., or 10 volumes in 10,000 cubic feet, means this—that you 
may introduce into 10,000 cubic feet of air the difference between 4 cubic 
feet and 10 cubic feet before you arrive at this amount of vitiation. In 
other words, you may discharge into 10,000 cubic feet of air 6 cubic feet of 
carbonic acid. You then reach the limit, which, as I say, is really beyond 
a healthy limit; for an atmosphere containing ‘1 of carbonic acid is a bad 
atmosphere, and anything beyond it is excessively bad. 

Now 5 cubic feet of gas burnt will give off 2°75 cubic feet of carbonic 
acid, and the amount of air into which this amount of carbonic acid may 
be discharged, in order not to exceed the limit of ‘1 per cent., will be 
4500 cubic feet; in other words, for the combustion of 5 cubic feet of gas we 
require the special use of 4500 cubic feet of air, supposing the air is not 
changed. One adult human being discharges by respiration *7 cubic foot of 
carbonic acid per hour, and the quantity of air which he will require the 
use of, in order not to exceed the limit of ‘1 per cent., will be 1166 feet. 


| So that if we start with a room of 5660 cubic feet capacity, then we 


may allow a gas-burner to consume 5 feet of gas in that space, and an 
adult human being to breathe for one hour, before we reach the limit. 
But when we have once reached that point, where all the air is so far 
vitiated, it must either be renewed entirely or the vitiating influence 
must be put an end to. 

Now take the room in which we are assembled. This large room con- 
tains, in round numbers, 60,000 cubic feet of air. The external air may 
be taken to have the normal amount of carbonic acid in it of '04. We may, 
then, vitiate with impunity, that is without passing beyond this limit of ‘1 


| per cent. of carbonic acid, up to that extent. Thus we may introduce 


into this room 86 cubic feet of carbonic acid before we shall reach the 
limit of ‘1 per cent., supposing the air in the room not to be changed. Now, 
if 10 gas-burners, each burning 5 cubic feet of gas, were burnt in this room 
for one hour, and 10 men remained in the room for the same period, these 
36 cubic feet would be given off; in other words, 10 gas-burners burning 


| 5 cubic feet each, and 10 men breathing for an hour, would bring up the 


proportion of carbonic acid in this room to ‘1 per cent. or outside the limit 
of anything which can be conceived to be a healthy state of things. Now 
itis not at all an unusual circumstance for 25 gas-burners and for 100 men, 
as we are to-night, to be assembled in such a room, and if we take 
these figures, we shall require for combustion the use of 112,500 cubic feet 
per hour, and for respiration 116,500 cubic feet—both together being 
229,000 cubic feet of air required for these purposes alone—in order 
that we shall not exceed that limit. In-other words, the entire 
contents of this room must be changed four times in the hour to keep 
down the proportion of carbonic acid to the limit of ‘1 per cent., or 
169,000 cubic feet of air must pass into and out of the room every hour in 
order that this shall not be the case. Now any current of air that travels 
at the rate of more than 16 inches per second is a draught; and it 15 
obvious, from this fact, that the air in this room cannot be changed by any 
such forcible means. Direct currents of incoming and outgoing air do not, 
by any means, represent the amount of change going on. There is a 
process of diffusion taking place constantly through the walls and the 
ceiling and floors of our dwellings, and this process, although not recog- 
nized, and although continuing its action in silence, is an exceedingly 
important one, and is really a saving process for us who have to live 
occasionally in rooms not artificially ventilated. The process of diffusion 
may be stated to consist in the tendency which all gases have to become 
intimately and permanently mixed; and the process goes on through porous 
substances, and through other substances which we do not usually regard 
as porous. I may illustrate the matter to you by a very simple experiment. 
I have here a tube closed at the upper end bya block of gypsum or plaster 
of Paris a little more than a quarter of an inch thick, anc this glass on 
is in communication with this upper receiver. I shall fill the tube wi 
hydrogen gas, and I will place the lower end under the surface of some 
coloured water. The inner part of the tube will be filled with hyéroges 
outside will be air. The hydrogen will diffuse or tend to pass through t : 
pores of the plug into the surrounding air, but the hydrogen will = 
through faster than the air enters, and the consequence will be that a reduc- 
the column 
It is now filled with 


of water will rise, which will show you the effect. ave it for @ 
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few moments, when you will find the coloured water will rise in the tube. | by burning London coal gas under a small zinc hood. You can also obtain 


This means that there must be less pressure inside the tube than there 
is on the surface of the water; and this is due to the fact that the hydrogen 
is escaping through the pores of the plug faster than the air is entering. 
This is an illustration of the same process that is going on through our 
walls and ceiling. 

Now the rate of diffusion varies inverscly as the square root of the 
density. Its rate is dependent, therefore, on the density, so that any 
means by which we can alter the density of our air or gas will produce an 
effect on its diffusion. If you have two gases, one on one side of the porous 
plug, and one on the other, the greater the difference in the density, the 

eater will be the speed of diffusion. Now there are two things which 
tend to alter the density of air within our buildings; those two are—first, 
an alteration in the composition which takes place in the air; and, 
secondly, the elevation of the atmosphere. Now the alteration in the 
composition comes from the discharge into air of water and of carbonic 
acid; but the alteration is small, and may, as far as regards its influence 
or diffusion, be neglected. The elevation of temperature comes from the 
heat of our combustible fuels, and also from the heat of our bodies, and 
the greater the difference of temperature which we can get between the 
air inside and out, the greater will be the speed of this diffusion. But 
we shall find that as the rate of diffusion does not increase proportionately 
to the vitiation, we shall gradually overtake the rate at which it is taking 
place. Consequently we shall, after a short time, arrive at a limit beyond 
which the process of diffusion will be unable to help us, and from which 
point we shall begin to vitiate our air more and more. The heating 
effect of gas and of sperm oil is about equal, light for light; the heating 
effect of paraffin oil and candles is about the same, but greater than coal 
gas and sperm oil. Ofthe materials which can be classed as ordinary 
building materials, those which permit the diffusion to go on most rapidly 
are: First, the material which is occasionally used, I am afraid, in the 
building of some of the houses in the suburbs—I refer to dried mud. That 
is a substance through which diffusion takes place with the greatest ease, 
much greater than through ordinary bricks or stones. Next to mud come 
bricks. Bricks allow diffusion to go on with a very considerable amount 
of rapidity and ease, almost as easily—easier in some cases—than through 
this plug of gypsum. You can see the ease with which the hydrogen 
finds its way through by the height to which the water has risen, repre- 
senting 16 or 18 inches water pressure. Next to brick we have limestone. 
And, lastly, sandstone. This is the order in which you can take building 
materials. I would state here that, in my opinion, it is high time that 
architects and builders should be called upon to recognize that it is abso- 
lutely necessary to ventilate not only large buildings, but every room in 
a house in which persons may have to remain for some time, more espe- 
cially those in which artificial illumination is used. If it were not for this 
process of diffusion, the matter would long ago have become imperative, 
because there would hardly be a room in which, after a little time, it would 
be possible to live; but so long as this condition is not arrived at, all 
concerned seem willing to allow things to remain much as they are. 

The process of diffusion, although it has been a saving element in this 
matter, has been, at the same time, rather a snare, because when we lose its 
influence we find it becomes absolutely imperative to get air in some other 
way. When we descend a coal mine, we have no diffusion whatever to help 
us, and all the air which is required there for the respiration of men em- 
ployed, and for the combustion of their illuminating fuels, must be sent 
directly down the shaft; and what is the consequence ? that an enormous 
quantity is found to be required, much more than is conceived to be 
necessary on the surface—much more than is necessary, in fact. As 
much, in some of the northern pits, as 350,000 cubic feet of air is sent 
down per minute. This is needed, because they are not able to rely upon 
any other source below. 

The air of a room cannot be conveniently changed more frequently than 
from three to four times per hour, and it should be seen always that the 
Vitiating influence is not in excess of this rate of diffusion. Further, the op- 
pressiveness of a room, the effect which it has of producing headache and 
nausea, is not due only to the presence of carbonic acid and moisture. You 
may go into a soda-water manufactory, in which there is a very much larger 
amount of carbonic acid in the air than in any of our rooms which are 
even imperfectly ventilated, and you do not sufier in the same way as you do 
from remaining in an ordinary ill-ventilated room. The reason of that 
greater oppressiveness of our rooms is due to the presence, } think, of 
organic matter. Now, this organic matter is exhaled in the breath, and 
is given off by all our illuminating fuels; and it is this organic matter in 
the air which produces the feeling of depression which we all feel on 
remaining for some time in a room which is ill-ventilated. The amount of 
unburnt carbon products given off by coal gas, for example, is very large, 
and it is very probable that those burners which give out the greatest 
amount of light really give out the greatest amount of unburnt carbon 
get into the air. The amount of organic matter in the air will 

@ proportionate to the amount of carbonic acid discharged either by 
respiration or combustion, and hence it may fairly be taken as a measure 
of the badness of the air. 

T have purposely omitted, up to this point, all mention of the sulphur 
which coal gas contains, and which, as an illuminating agent, is peculiar 
in this respect. I propose, with your permission, to detain you a few 
moments, while I deal with the subject of sulphur in coal gas. In any con- 
siderations of the vitiation of air by the products of the combustion of coal 
gas, this sulphur must be taken into account. It occurs in the gas, in some 

orm of combination, as most of you know, I apprehend, in some other form 
than of sulphuretted hydrogen. Undoubtedly, some part of it occurs there 
a8 bisulphide of carbon ; but I do not think, by any means, that the amount 
of bisulphide of carbon accounts for the whole of the sulphur. In some 
cases, I believe, it accounts for a very small portion of it. But whatever 
form the sulphur may be in, when the gas is burnt, that sulphur burns 
into sulphurous acid. There is a very considerable difference of opinion 
as to the precise state in which the sulphur is introduced into the air, 
Some gentlemen affirming that it is sulphurous acid, others that it is 
immediately oxidized to sulphuric acid, and some, indeed, maintain that 
sulphuric acid is the product of the combustion of sulphur when it is burnt 
at the same time with hydrogen ; that is to say, that when water is formed 
ry the same time, sulphuric acid results, and not sulphurous acid. My own 
: a opinion is that the sulphur is at first all burnt to sulphurous acid, 

- then a certain portion of this sulphurous acid is oxidized into sul- 
3 uric acid, and that the amount so sales depends upon circumstances; 
po pent sufficient length of time, the whole of the sulphurous 
If the » - ized into sulphuric acid, Now as to the circumstances. 
oxidinn Fs phurous acid is kept hot in the presence of moisture, then 
a i “+ goes on more rapidly ; if it be cooled down almost immediately 
it will ane the action is very slow, and within any reasonable time 
at e ound impossible to entirely oxidize the whole of the sulphurous 
md into sulphuric acid. Then, secondly, if the sulphurous acid meets 
on a base or with an easily-oxidizable substance with which it can 
the 2 es rye oxidization much more readily than if it remains in 
peed rer = _ —_ There is no doubt that metal fittings, if used in 
with sulshant e products of combustion from coal gas, do become corroded 

phuricacid. Here is some sulphate of zinc, which I myself obtained 


| 
| 
| 
! 
j 








—— of copper by burning coal gas, as most of us chemists know, 
under the surface of a “ee water-bath. There is no doubt whatever of 
this, but then we are dealing with this circumstance which I have 
mentioned ; we have an easily-oxidizable substance present, a body which 
can unite with sulphurous acid and form a salt, and, under these 
circumstances, oxidation goes on very much more readily than otherwise. 
Thirdly, if sulphurous acid, water, and air be absorbed into a porous 
body, then cuileiion goes on more rapidly, because the air and the sul- 
phurous acid and the water are brought into closer contact, and I believe 
this is why leather bindings and leather goods generally are always 
brought so prominently to the front, with regard to the matter of con- 
tamination by the combustion of the sulphur compounds in coal gas. It 
is due to the fact that you are dealing with a very porous substance, 
and the same thing being repeated again and again, you do in time 
get a certain amount of damage produced; but that this damage is 
anything like what is generally represented, I beg leave very much 
to doubt. From my own experiments, I believe that, under ordinary 
circumstances, considerably less than one-half of the sulphurous acid 
produced by the combustion of coal gas is oxidized in any reasonable 
time into sulphuric acid, and in this I am supported by several 
gentlemen, who, not being connected with the coal gas industry, are, 
nevertheless, thoroughly acquainted with the behaviour of sulphurous 
acid when used in the manufacture of alkali. 

With regard to the question of sulphur in gas. You remember we 
concluded a short time ago that the air of a room must be constantly 
changed, or we could not exist, and that the change must be going on 
several times in each hour; the whole atmosphere must be changed gene- 
rally more than three times in each hour. Now, supposing sulphur is 
burned into sulphurous acid, and that it exists for even a part of an hour 
as such in the air uncondensed, it will come under the ventilating 
effect, and will undergo removal just in the same way as the aqueous 
vapour or the carbonic acid present in the air. If one-half of the sulphur 
remains in the gaseous condition for only one hour, it will be entirel 
removed within that period. I believe most of the ordinary effects whic 
are attributed to the presence of sulphur in coal gas, and the damage that it 
does, are quite easily accounted for byother things. I believe the constant 
drying and wetting, coupled with the elevation of temperature, and the 
presence of carbonic acid—effects which result from all illuminating fuels 
alike—are quite competent to account for the greater amount of the damage 
which is anol as being solely due to the presence of sulphur. 
If we regard the absolute quantity, the figures become exceedingly minute, 
even if you have 20 grains of sulphur in 100 feet of gas. Supposing it to 
exist in the form of bisulphide of carbon, here is such a quantity of bisul- 
phide containing 20 grains of sulphur. The quantity in this little tube, 
about an inch of it, represents 20 grains of sulphur, or the amount which 
we may take as being present in 100 cubic feet of our London gas. Now, I 
could, if I had time, burn the whole of this quantity at once, and you would 
have all the sulphurous acid from it discharged into the air, and that would 
represent the sulphurous acid from 100 cubic feet, but I believe it would be 
impossible for you to find out the sulphurous acid, although it is there. 
Undoubtedly it is there, but it is diluted to such an extent that you could 
not find it by any ordinary test. If 20 grains of sulphur burn, they form 
40 grains of sulphurous acid; a cubic foot of sulphurous acid would weigh 
1184 grains. Now the thirtieth part of a cubic foot of sulphurous acid 
is produced by 20 grains of sulphur, or the amount in 100 cubic feet of gas, 
and I may say that such a quantity in this room, supposing the room to 
contain approximately 60,000 cubic feet, would be represented by the block 
I hold in my hand, about 33 inch cube, and which, if diffused through the 
entire room, would amount to about one-half part per million in volume, or 
about ‘000001 per cent. in weight. If a proper arrangement were adopted to 
carry off the products of combustion, there would be no more complaints 
of sulphurous acid, and I believe that proper care ought always to 
be taken that coal gas ought not to be burnt, in anything like quantity, 
without such arrangements being adopted. If this were done, all danger 
from damage by sulphur, even if it existed in greater quantity than it 
does, would be at an end, but I expect it would be found, supposing you 
could find out how to také the whole of the sulphur out, the complaint 
of the damaging effects would continue for some time just the same. 

I may say, with regard to the per centage, it has been found that in the 
Manchester atmosphere, over a range of four miles, the amount of 
sulphur present normally in the air would be about equal to the quantity 
which would be formed in this room by the presence in it of this amount 
of sulphurous acid ; consequently, the whole atmosphere of that town we 
should expect to be doing damage by sulphur. If we regard the amount 
of coal burnt here in London, 8,000,000 tons per annum, and if we take that 
coal to contain 1 per cent. of sulphur which is burnt—whether in the form 
in which you send it into houses in gas, or in furnaces, or in grates, it is 
burnt in some way—and which is alow average, we shall have 80,000 tons of 
sulphur thrown into the air in the form of sulphurous acid, and if that is 
calculated into oil of vitriol, it will amount in one year to 240,000 tons of 
) of vitriol sent into the atmosphere of London alone by the combustion 
of coal. 

Now, gentlemen, I have to bring these remarks to a close. Engineers of 
gas-works are, by their knowledge and skill, constantly being called upon 
to deal with problems which are ever increasing in variety and breadth, 
and I do not think this tendency will cease until, not only is the gas produced 
and distributed in the best possible manner, but such means adopted 
as will produce the greatest effect with the least possible inconvenience. 


The Present proposed a vote of thanks to Mr. Wills for his interesting 
and instructive lecture, which was carried unanimously. 


WeEpnEspDay, JuNE 19. 
Mr. T. Travers (Cork) read the following paper on 


SOME OF THE OBSTACLES BY WHICH THE APPLICATION OF GAS FOR 
HEATING PURPOSES IS RETARDED. 

In the papers presented to this Association it is natural to expect some 
original matter. To the credit of the members, a considerable amount of 
it has been furnished from time to time; but, in the present instance, the 
writer fears, not only will the lack of it be conspicuous, but he feels his 
difficulty increased when, on looking over the Transactions of the Society, 
he finds that the subject of gas for heating purposes has been treated of 
by some of the ablest of the members. Notwithstanding this, he believes 
it to be of such importance that an opportunity for again discussing it 
should not be allowed to pass by. 

Whether we consider, either from a scientific or an economical point of 
view, the advantages to be gained by the use of combustible gas for fuel, 
as compared with heat produced from solid material, we must consider it 
to be a matter of some surprise that more attention is not directed to it, 
and that greater efforts are not made to bring it into general use. 

That this subject is of no small moment to the public at large must be 
seen from the consideration of the great extent to which the produetion of 
heat enters into the necessities of every-day life. Besides the quantity of 
material which is usefully employed, an amount which may seem fabulous 
to many is annually wasted of that product, and the article thus wasted is 
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that which has tended more than any other to make this country pre- 
eminent, in a manufacturing point of view. 

If I say that in the production of heat from coal, as it is generally used, 
there is a loss of 40 per cent. of its thermal value, I am giving a very low 
estimate indeed ; yet even this will represent some millions of tons in the 
year wasted in the following ways:—By imperfect combustion, by the 
escape of volatile gases, and by cinders. So that not only in the volumes 
of smoke which are to be seen hourly forming dark clouds over our 
thickly-populated towns, but in the invisible gases possessing high calorific 

ower, and which are being constantly emitted from every chimney, you 

ave a —— waste of power. Even in the débris which in cartloads is 
removed from our refuse-pits we suffer another loss, from all of which a 
gaseous fuel would be perfectly free ; and this waste, it must be remarked, 
8 going on at a time when the utilization of power now going to waste is 
daily becoming more important; for, by the measure of our success in this 
respect will we be able to hold our own in the competition now going on 
among industrial nations. 

In our time we have made wonderful strides in other respects. An 
artizan can now travel from one end of the land to the other at a speed, 
and in a style and manner, that the nobility could not command half a 
century ago. A monarch would have freely given a portion of his king- 
dom for the power which the electric telegraph now-a-days places within 
the easy reach of every man. Then look at the water supply to be found 
in abundance and purity, not only in every house, but in every room, 
if required; thus rendering obsolete the rude pump and the draw-well, 
which, in times gone by, were frequently the pestilential sources of disease. 
Yet, in one respect, we remain comparatively unchanged—that is in the 
production of heat. Our forefathers—to go back to a very long period 
since—made fires on the same principle as we do. When heat is required 
in our parlours or drawing-rooms, we have, so to speak, to make it there; 
and this very rude and by no means clean process must be carried on at 
the expense of damage, more or less, to the furniture and decorations. 

If, in addition to the waste, we add the labour and time lost in the pro- 
duction of fuel from solid material, we have another, and a not unimpor- 
tant, item of loss. 

That the present system of producing heat should be discontinued is 
not only in accordance with the spirit of the age, but we as a body are 
interested in the success of the change. 

On the one hand, it is satisfactory to note that efforts are being made 
every day to alter this state of things; on the other, as they have not 
met with a success in proportion to the importance of the undertaking, it 
is reasonable to conclude that there are some obstacles in the way; if so, 
an inquiry into them ought to lead to a good result. 

Unquestionably, there exists a wide-spread prejudice against the use of 
gas for cooking. In nine cases out of ten, when you speak of it, you are 
met with an almost stereotyped observation: “ It is unwholesome, it con- 
taminates the viands;” and this idea prevails very much among the 
ladies, particularly that portion of them who may be said to rule the 
roast, and it is no easy matter to eradicate it. However, we feel it is not 
a difficulty of so serious a character but that it may be got over by time, 
perseverance, and a few practical experiments. Of this we have had an 
illustration in Cork during the present year. 

A lady from South Kensington was engaged to give lectures on cookery. 
Previously to her arrival we were making efforts to introduce cooking by 

as, but were met with the usual remark as to its poisonous character, &c. 
en the arrangements were being made for the lectures, we applied 
to the Committee, and offered to supply a range and gas free of cost. At 
first this was declined, and some of the ladies rejoiced at their supposed 
escape from the horrible gas. On the arrival of the lady lecturer, she was 
e acquainted with the gas company’s offer, which she immediately 
accepted, and put aside the coal range. In order to have satisfactory evi- 
dence of the working of the apparatus, we laid a special service, fixed a 
meter with a pressure-gauge attached, enabling us, therefore, to make 
observations during the month which the lectures and demonstrations 
occupied. 

I may tell you that there was an ample supply for all purposes at 6-10ths 
pressure. 

There was no remark made on the so-called contamination of the viands. 
They were all prepared in the presence of the ladies who attended the 
lectures, and the numbers were very large. There could be mistake as to 
the modus operandi, and the obnoxious (?) gas was used in the preparation 
of every one of the dishes. The ladies were not only satisfied, but sur- 
prised, and, in justice to them, I must say that in many instances they 
took practical steps to convince the doubting gentlemen at home. But 
one lady, forsooth, was found to understand the reason of the success of 
the experiment better than any one else. Within the hearing of the 
writer, she informed her neighbours that the success was due to the fact 
that the gas company were supplying the gas-stove with a special gas; 
It was not at all the same gas as was in general use in the city. 

At the conclusion of the lectures, not only had we the satisfaction of 
knowing that the prejudice had been completely dissipated, but the lady 
lecturer assured her audience that she with ease produced results by the 
use of the gas-cooking stove, which, to say the least, would have been very 

difficult to achieve with the ordinary process, and she gave a testimonial 
to that effect as follows, which we were able to publish in the local papers. 
She wrote :— 

“T have the greatest pleasure in testifying to the cleanliness, comfort, 
and convenience of your gas-stoves. I feel sure that when the hot 
weather comes you will have a great demand for them from those ladies 
who attended my cooking classes this last month. The oven heated by 
gas is, of course, far more satisfactory than when heated in any other 
manner, as you can regulate the temperature according to your wishes, 
and, moreover, it is heated from the bottom, which is a great advantage.” 

Before leaving this point, I must remark that, if you are anxious to 
make gas cooking a success, it will not be sufficient to convince the lady 
of the house. You must by no means omit from your attentions our friend 
the cook, in the kitchen. Her good opinion must be obtained, and the new 
machine must not be introduced without her full concurrence and 
approval. I know one lady, who had the imprudence to order a gas-range 
without having consulted the head of the cwisine department. It was 
with difficulty she was able to secure a favourable reception for the 
intruder. Another difficulty from the same source, and one not easy to 
deal with, is the extravagant use of gas by servants. I by no means sym- 
pathize with the feelings that would render a gas company’s official 

indifferent to the quantity of gas used extravagantly in this way. It must 
be remembered that gas for fuel, compared with coal, is not so cheap as 
gas for light, when compared with other sources of .artificial light; and, 
therefore, if we desire to popularize the use of heating gas, it is for us to 
assist the consumers to use it with advantage and economy. A gentleman 
for whom we fixed a range was anxious to find out the cost of gas as fuel. 
One day he took the register of the meter, and again on that day week, 
when he found that the consumption was over 500 feet. He at once con- 
cluded that this was an extravagant arrangement, and gave notice to have 
the gas-range disconnected. Before doing so, he acceded to our request to 
have another trial made under the supervision of one of the company’s 





officers, and the result was that 300 feet were found to be ample for the 
performance of the same amount of work. 

In the first instance, the gas was permitted, like a coal fire, to burn away 
at times when it was not required. When such is the case, you will have an 
unfavourable opinion created as to the comparative cost of coal and gas, 
so that in the previously formed habits of servants, you have another difii- 
culty to contend with, and one, as we have said, not easy to overcome, 

We would be wanting in the candour necessary for the wholesome dis- 
cussion of this subject, if we did not admit that some of the objections 
thus offered are not altogether groundless, and this arises from the malcon- 
struction of many of the stoves supplied to consumers. Not only is the 
amount of heat imparted out of proportion to the quantity of gas supplied, 
but, owing to imperfect combustion, a most disagreeable smell is given out, 
quite sufficient to lead to the impression that the viands are becoming 
tainted. 

You have a large number of makers of gas-heating apparatus, each 
differing in his mode of construction. The improvements said to be made 
by one are ignored by the others, some resting their claim on novelty of 
the external design; others on substantial workmanship; more on being 
able to supply very cheap, but often very flimsy materials; but, in this 
attention to secondary matters, the true principles on which a stove 
should be constructed are lost sight of, and therefore it is, when stoves of 
this class are put in the hands of a practical person, such as an experienced 
cook, the arrangements are found to be so badly made that the con- 
structors display an absence of the elementary principles to be observed 
in the operations of every well-constructed piece of apparatus. For 
example, you are informed by one maker that his range will roast; but, 
on applyiiig the thermometer to it, you will find that at the outside you 
will not have more than 150° Fahr. Instead of roasting, you have meat 
only browned, and no more. What has become of the extra heat? In 
fact, as in the case of the coal, it has passed up the chimney. In the 
maker’s anxiety to convey off the products of combustion, he attaches a 
pipe out of proportion to the necessities of the case. While it is right to 
take off the products of combustion, it can be done without the loss of 100° 
of the heat, and this I have proved. Other makers will give you a stove 
in which you will get the heat for roasting, but you will nat be able to get 
it to work under from 8 to 10-l0ths pressure. Let the supply stop 
under this, and, if you open the stove-door, you will have a slight explo- 
sion, caused by the firing back of the mixture of air and gas. This slight 
explosion, although, no doubt, harmless in itself, has proved fatal to the 
reputation of the apparatus, and the fault, so common in air-burners, 
when it occurs in the gas-stoves, produces a very disagreeable smell. 

However anxious we may be for the success of heating gas, yet to be 
obliged to sustain in the mains 10 to 11-10ths pressure, is, perhaps, more 
than the majority would be able to afford, and it is more than ought to 
be necessary ; for I hold that good results can be obtained with properly 
constructed stoves at 6-10ths pressure, and that, too, without the danger 
and annoyance of the light firing back, as it is called. 

You have again stoves constructed with non-conducting appliances; 
others without them, notwithstanding the clear and decided advantages 
to be gained by their use. Some makers use heat-diffusers; others say 
they are of nouse. In others, so imperfect is their combustion that you 
have constantly a dirty deposit of carbon. 

The manner in which stoves are supplied without suitable cooking 
utensils is another drawback. The cast-iron pots and kettles, well crusted 
from long service, are often used with gas-stoves with anything but good 
results, while bright tin or copper should be the rule. 

It would extend this paper beyond its limits to give the statistics of 
several testings of the various makers. With equal pressures and quantities 
of gas I found varied results from the different apparatus. The conclusion 
arrived at is that there yet remains to be found a standard by which the 
best results may be secured. 

In the application of gas as a motive power you have an illustration of 
this. It was looked upon as a very imporiant step, and the first engine 
used for the purpose was certainly an elaborate machine. I refer to 
Lenoir’s engine with the electric battery, &c. But you must have also 
heard that it was necessary to keep two or three cylinders in stock, so 
a did they wear out. We next had Otto and Langen’s, with con- 
siderably reduced wear and tear; but even this had its drawbacks. I 
remember to have seen at an exhibition a two-horse engine of this make, 
and near to this gas-engine, with the rattle of its gear and the unpleasant 
sound occasioned by its repeated explosions, was working a very compact 
steam-engine of the same power, but not half the size, and it worked 
without any noise. I cantell you that the impression made on the visitors 
was on that occasion decidedly in favour of the steam-engine. But now 
look at the result of well-directed skill, aided by correct principles. You 
have a gas-engine that can hold its own, perfect in details, noiseless in 
action, most compact in construction, and, as a well-merited reward of the 
attention thus bestowed on it, the makers and improvers are as busy as 
they can be in its extensive manufacture. I had recently an opportunity 
of visiting the works of Crossley Brothers, and I there saw in course of 
construction every size, from half-horse power to eight-horse, and they had 
orders on their books for 178 engines. We have seen what Crossley 
Brothers have done for the gas-engine, and Sugg for burners. We un- 
questionably require their imitators for stoves. 

Another drawback to the use of gas-stoves is the manner in which they 
are often connected by gas-fitters. We all have had experience of the evils 
attendant on the work performed by incompetent fitters, and perhaps few 
things give more annoyance to gas managers than this, which I must call 
an evil. Consumers will have it that the fault is in the gas. It is of no 
use to point out that their neighbours are well supplied; and the gas-fitter 
often with a pretended knowledge will accord with the complainant, in 
order to screen his own cheap and unsuitable work. In this way you will 
find good gas-stoves in many instances rendered inefficient by the obtuse- 
ness of fitters. I have seen gas-stoves, requiring a supply of at least 15 feet 
per hour, connected with quarter-inch tubing. I have known instances 
where the place selected as most suitable by the gas-fitters was where the 
supply was most deficient, and, without taking the trouble to report or 
remedy the defect, they put it down to the inefficiency of the stove, and 
again I have also found where ignorance was so far displayed as to cover 
the apertures of the Bunsen burner where air is admitted. I need not tell 
you the result. As described by one gentleman who experienced it, it was 
so remarkable that you could hang your hat on the smell emitted. 


Gas-stoves for heating are often fixed without any contrivance for taking 
off the products of combustion. When a stove of this kind is placed on 
the floor of an apartment, you have, to say the least of it, a disagreeable 
atmosphere. However nicely designed and ornamental a stove may be, 
without so necessary an appendage it is a mistake to use it. I know 
a gentleman who was anxious to enjoy the luxury of gas heating in a room 
in which there was no flue, and he was unwilling to spoil the appearance 
of the apartment by introducing one; but he made a contrivance, which 
you will admit was very simple, and which I can tell you was very effectual. 
In the wall of the room over the doorway, at the height of 8 feet, he made 
a hole 6 inches square, communicating with the outer side of the room, 
and over this he hung a picture. The result is that he can now enjoy as 
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much gaslight and heat as he requires without any inconvenience, and 
the appearance of the room is in no way interfered with. 

Having indicated some of the obstacles by which gas for heating pur- 
oses is retarded, permit me to offer one or two suggestions with the view 
of assisting, to some extent, in removing the impediments; but if after- 
wards I learn that they have been supplanted by others, which in your expe- 
rience you consider more conducive to the object in view, no one will 
be better pleased at the result than I shall be. 

In the first place I must remark that, up to the present, gas com- 
anies, with a few exceptions, have not taken so active a part in this 
matter as they might. The reason, I should say, is owing to the fast 
increasing demand for gas for illuminating purposes. They found that 
to provide for this gave ample occupation for their time and capital; but 
jnasmuch as there appears to be a more general desire recently to study 
the question, I submit that it is within the power of the companies to 
remove the difficulties by which its application is retarded. 

In order to do so, the first step that appears to be necessary is recog- 
nizing the fact that gas-heating apparatus is to be perfected or improved. 
An inquiry should be instituted by a series of practical experiments into 
the principles on which heating gas can be applied with advantage. 

In order to secure for this end the best scientific aid, a contribution 
from each of the well-to-do gas companies would soon form a respectable 
fund for this and all similar purposes; the Committee would thereby be 
able to secure the services of a thoroughly competent person or persons to 
prosecute the inquiry, and having ascertained the principles to be ob- 
served in the arrangement of the apparatus, there should be a premium 
offered to manufacturers for the best constructed apparatus in accordance 
with ascertained principles. 

Gas companies would thereby place themselves in a position to afford 
correct information to their consumers. 

Whatever difference of opinion may be entertained about extending 
their control to the point of combustion, so far as lighting gas is con- 
cerned, I certainly think that it should be within their province to see 
that consumers are supplied with proper apparatus, and that such are fixed 
in a proper manner. 

In every large and medium-sized company it would tend very much to 
ensure success, if one of the officials made himself thoroughly acquainted 
with the construction of gas-stoves, and, in addition, an elementary 
knowledge of the first principles of cookery. They thereby would have at 
hand, at all times, a means of giving practical information on all points 
connected with the subject. 

A disposition of this kind will be certain to create a mutual feeling of 
confidence between gas companies and consumers, and it will also be the 
means of introducing properly constructed apparatus, which will give such 
results as must lead to the extensive use of gas for heating purposes. 

Mr. Gore said that having, 27 or 28 years ago, given the first public 
exhibition of gas cooking in London, he might be permitted to say a word 
or two on this subject. So much had been written and said on the appli- 
cation of gaseous fuel to domestic purposes, that in a meeting like the 
present it was scarcely necessary to repeat what had been so often 
reiterated. There was one point, however, which deserved their attention 
as manufacturers of gas—namely, whether it was possible, by the agency 
of gas, to utilize for heating purposes, in their own manufacture, some of 
the other products connected with gas. Some years ago he was connected 
with a patent for the purpose of using gaseous and liquid fuel in the 
manufacture of iron, and when it was at so high a price he undertook a 
large number of experiments in connection with this patent. He then 
had to deal with a variety of contrivances for the purpose of improving 
the manufacture of iron. Mr. Cameron made a series of experiments, in 
which he endeavoured to produce the effect of puddling by the agency of 
coal in a finely-divided state. Others followed with experiments in which 
gas was employed for a similar purpose. It was true they could not com- 
pete with solid fuel; but they had taught some practical lessons—namely, 
that there were circumstances in which gaseous fuel could be advan- 
tageously applied, On one occasion he was visiting Chatham Dockyard, 
when the armour-plates for the Sultan had to be bent to different shapes 
to adapt them to the curve of the ship. It was found practically impos- 
sible to successfully heat them uniformly by an ordinary furnace. 

Mr. Grorce Livesey said he thought it would be well if Mr. Gore would 
confine himself to the subject on the paper which had been read. 

Mr. Gore said the use of fuel in a gaseous form convinced him there 
were other modes, even beyond culinary purposes, to which gas manu- 
facturers might direct their attention, the result of which, he believed, 
would be eminently advantageous to them. All Mr. Travers had said he 
fully endorsed. 

Mr. GEorGE ANDERSON said the paper was one of the most practical 
which had been brought before the Society fo? a long time, but it did not 
require discussion so much as reflection. There was, no doubt,a great 
variety of apparatus, and he thought reflection and study would bring 
them all to the same conclusion Mr. Travers had arrived at—that it was 
necessary some arrangement should be made to winnow out the wheat 
from the chaff. One could go into any gas-fitter’s shop and buy what was 
called a gas-trivet for two or three shillings, and a certain quantity of gas 
would be necessary to heat a kettle up to boiling point ; but, if one simply 
placed a little cylinder which cost about 2d. over this trivet, one would 
decrease the quantity of gas and the time required by about 40 per cent., 
eng that in that small apparatus there was great room for improve- 
ment. 

Mr. CarpeNnTER (Sheerness) said the consumption of gas in his district 
was not very great, and in order to increase it he recommended his 
Directors to introduce stoves and let them out. They had now something 
like 250 to 300. They had considerably increased the consumption, and 
found no great difficulty in giving a proper supply of gas at about 9-10ths 
pressure. Some stoves, however, required 11-10ths, some would cook 
at 6-10ths, whilst others required 15-10ths. He considered the great 
fault with gas-stoves generally was that the gasways were not made 
sufficiently large. 

Mr. H. Woopaut (Leeds) said that, when using a gas-stove, he had 
noticed an unpleasant smell, and, looking under the stove, he found that 
one of the jets had been blown out, and it occurred to him that that was 
frequently the cause of this unpleasantness. Two or three weeks ago, in 
using Mr. Vernon Harcourt’s colour tests, he observed almost identically 
the same smell proceeding from the gas heated after passing through the 
pumice. It occurred to him that the smell was that of gas which came 
into pretty close contact with the heat of the flame, by which it was not 
burnt, but broken up, and sulphuretted hydrogen liberated. 

Mr. Vernon Harcourt had no doubt that one of the unpleasant gases 
produced when any sample of coal gas was heated was sulphuretted 
hydrogen; but besides that there were no doubt other compounds of 
carbon and hydrogen which were also very offensive. He had noticed in 
his apparatus the same smell, and he always made a practice to burn 
these gases before they passed into the air of the room. 
mo Dresser (New York) said an instance had occurred in Pro- 

ence, Rhode Island, which seemed exactly to the point. A gentleman 
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hour; but, as experiments afterwards showed, under the pressure he was 
using it, with the cock turned on full, it burnt 30 feet per hour. The 
young man not coming out of the bath, after an hour or two, his family 
went in and found him dead, and experiments showed that he was killed 
by carbonic oxide, the most deadly poison which arose from the use of 
gas in any way. A long series of experiments were gone into by the 
parties interested in the stove and by the gas company. Pigeons and 
small animals were introduced into the room, and by using similar quanti- 
ties of gas, burnt under similar conditions, they found the atmosphere of 
the room became so vitiated that pigeons would die in a very few minutes, 
and an analysis of the atmosphere showed that it was overcharged with 
carbonic cxide, the result of imperfect combustion of the gas. It was now 
universally acknowledged in America that the proper way to use a gas- 
stove was to have a chimney leading from the combustion chamber to the 
open air, so that the products of combustion might be carried off, and 
the makers of the best stoves always recommended their customers to use 
a chimney. 

Mr. Hurcutnson (Barnsley) spoke to the necessity of ventilation in 
rooms where gas was used for cooking purposes. It was most unreason- 
able to burn such large quantities of gas as were often used without 
making provision for ventilation. This arose from the very pure character 
of the gas generally supplied for that purpose, for if it was much more 
impure it would at once call for more attention. 

Mr. Carn (Halifax) thought the production of carbonic oxide could only 
occur in a room with a very limited supply of oxygen, or a badly con- 
structed stove, because, although it might be produced in one part of the 
flame, if there were an abundant supply of oxygen, the carbonic oxide 
would be consumed at the tip of the flame, before it escaped. He could 
scarcely think, therefore, that the smell so prevalent where gas-stoves 
were used could result from carbonic oxide being allowed to escape. He 
had noticed in several cases a very unpleasant smell; but it was gene- 
rally that which was always found in very badly-ventilated public rooms 
He was not aware that carbonic oxide had any smell at 
all. 

Mr. Georce Livesey had no doubt that carbonic oxide was one of the 
products of combustion, and he should be very glad if gas companies 
would undertake a series of experiments to investigate the products of 
combustion more thoroughly. Some had been undertaken, which went to 
show that the carbon in gas was not thoroughly consumed by any means. If 
it were all converted into carbonic acid, they could deal with it very well. 
There was no doubt, at present, the best means was to provide efficient 
ventilation. The main question of Mr. Travers’s paper was as to the intro- 
duction of gas-cooking stoves by gas companies, and it seemed a right 
course for gas companies and corporations to let the stoves on hire, 
because individuals were not prepared to go to the cost of a stove, 
although they were quite willing to pay a reasonable rent for it. This would 
entail a certain amount of trouble on the officers of the companies or cor- 
porations, and that trouble, he thought, had been a great obstacle to the in- 
troduction of this system. They had felt that they had enough to do, and 
if they added to their labours, it would be regarded asa work of supererogation. 
In many cases the directors were not particularly willing to go into the 
question, and the manager had to press the subject, almost as a personal 
matter, to induce them to adopt it. So far had the existing principles on 
which gas companies worked acted detrimentally to their interest, that 
they had no inducement to push their business. He maintained that, 
under present circumstances, the best reply they could give to electric 
scares, or any other, would be to endeavour to push their business as any 
ordinary traders would do—to produce gas as cheaply as possible, and to 
get its consumption increased. He would say especially that the subject 
brought forward by Mr. Travers pointed to a direction in which 
that consumption might be materially increased, to the great 
benefit of the gas interest, enabling them to reduce the price 
and giving them a field of operation with which no electric candle could 
compete. He certainly should not be sorry to see the electric light come 
into use for many purposes, but it would never compete with gas for 
cooking. There would be a difficulty, no doubt, about the matter. It 
was difficult to select the best stove, but his own opinion was that 
where stoves were sold direct to the consumer, if he wanted a cheap stove 
he must put up with the consequence of it being soon worn out. But if 
they were to let stoves on hire, it would be a bad policy to adopt cheap 
stoves. They wanted the best one, and it would be found to pay better 
to charge even something less than a full or fair per centage on the cost 
as rent for a thoroughly good stove, than a full per centage on the cost 
of a bad one, because the bad one would give no end of trouble, and the 
good one would cost less in the result. He was sorry that Mr. Gore con- 
cluded his interesting speech so soon, for he did not intend to cut him 
short by any means. He hoped something would be done to educate the 
public in the use of these things. As he was speaking, he would ask 
leave to refer to an expression he used yesterday, which might be mis- 
understood. His friend Mr. Mead made a statement about gas-works he 
was connected with having cost 16s. per 1000 feet, when he said he did not 
believe what was said. He was quite sure Mr. Mead understood it 
thoroughly, and he now found that Mr. Mead was right in what he stated, 
from his point of view. What he meant was, that the gas-works he had 
had to do with had capitals ranging from 16s. per 1000 feet and upwards, 
whereas his (Mr. Livesey’s) statement had reference to the value of the 
plant which they possessed. 

Mr. Hetps (Bath) said in his town they had a large consumption of gas 
for cooking and heating purposes. Some years ago they had a very 
energetic officer at the works, who, constructed a very good cooking stove. 
This was used at the works, and they invited the Mayor and Corporation 
of the town to dinner, also the reporters and any gas-fitters who liked to 
attend. That was about ten years ago, and from that time the consump- 
tion for this purpose had rapidly increased. His Directors did what they 
could to increase the consumption of gas by introducing into their offices 
some of the best stoves made, both for cooking and heating. Many of the 
consumers came to the offices to pay their bills or make inquiries, and 
they then saw these stoves, and had them explained, whereas they would 
not take the trouble to go to a gas-fitter’s or ironmonger’s to see them. If 
directors would think a little more of these matters, and introduce stoves 
for show in a conspicuous part of their offices, it would bring about good 
results. 

Mr. Guu (Bridgnorth) said he had been sending out circulars recom- 
mending gas for cooking in summer, and for heating apparatus in winter, 
and there were now in use about 150 stoves for boiling, and various cook- 
ing stoves, and about 25 for heating, which had much increased the con- 
sumption. The directors as well as the public were at first rather pre- 
judiced, but now they saw the usefulness of doing so, and had fixed up a 
lot of stoves as suggested by the last speaker. With reference to the 
smell, there was a great deal in the manufacture of the stove, and it was 
wise to go to the best makers ; at the same time, a good deal of the smell 
was occasioned by want of care. He had examined some stoves which 
were complained of, and found burnt grease all about them, and when 
this was removed there was no more complaint. In view of the possibility 
of less gas being used in future for lighting, it was of great importance 
that this subject should be borne in mind. 
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Mr. Mean (Sutton) said he had had cooking done in his own house for 
80 years by gas, and he had not been killed yet. With regard to its effect 
on gas companies, he found that in his own house it had just about 
doubled the consumption. When he was in London, his gas bills were 
the same in summer as in winter. He thought the two practical points 
to be insisted upon were, never to erect a gas-stove without having a 
chimney, and never to connect it with a small pipe. 

Mr. Moors (Stafford) said when he had to do with this matter some years 
ago, there was a large Institution, with between 800 and 900 inmates, whose 
coal arrangements broke down, and he induced the medical superintendent 
to allow him to try gas cooking for twelve months. They made the stoves, 
fixed them, and had a separate main and meter for the cooking arrange- 
ments. During the twelve months there was a great saving in cost, and 
13 cwt. additional dripping was saved, which, at 4d. a pound, realized £30. 
Mr. Travers laid stress on the way in which stoves were fixed, and he had 
often found great neglect on that point. It was quite true, as Mr. 
Livesey said, that if this question were worked out successfully it entailed 
additional trouble on engineers. He gathered that Mr. Travers had 
given ws supervision to the matter, and he was satisfied that it 
was only by engineers taking trouble themselves that an increase of con- 
sumption for cooking could be brought about. In the stoves he had fixed 
ventilating-pipes out into the shafts, so that the draught was just that 
caused by the consumption inside, without any pull. Over the top of the 
boiler he fixed an iron ornamental awning fixed to the same flues, leaving 
a space round, and that took away all the steam and smell, 

Mr. Irons (Gosport) described a gas-stove designed by Alderman Cope- 
land, which had been the means of prolonging life. The gas came 
through small apertures similar to those of the present atmospheric stoves ; 
over these were metal thimbles, and over them porcelain balls. At the 
first aperture there was a small gas-flame; but as soon as the thimble- 
pieces were put over, the flame es geome and the whole of them got 
red hot. Then when the porcelain balls were put on the top of them, they 
got red hot, and the whole products of tontkestion were destroyed and 
carried away. This was used in the bed-room of a consumptive patient, 
=a the physician stated that the stove had been the means of prolonging 
ife. 

Mr. Hunt (Birmingham) said the important point in selecting the best 
stove for hiring or selling was to find the one that consumed the least 
amount of gas for the heat produced. 

Mr. Travers, in reply, said since he had furnished his paper to the 
Association he had visited Birmingham, where there was a very gratify- 
ing exhibition of gas-stoves, many of which were calculated to remove 
some of the obstacles he had mentioned. With regard to the importance 
of gas companies taking the matter in their own hands, he might mention 
that in Cork they had introduced the hiring system, and found it very 
successful. Persons who would not think of laying out £1 for a stove, 
would readily take stoves which cost £5 on the hiring system. They had 
made arrangements that gas-fitters were not permitted to connect them, 
or, if they did, they must use certain sized pipes. They had also a Stove 
Inspector, whose duty it was to instruct consumers, and see that the 
stoves were properly at work, and that they were giving the best results. 
They had also a shop in the town, in which the stoves could be seen in 
operation, and in the window there was a constant exhibition of burners, 
good and bad, so that they could at any time refer consumers to this place, 
when they complained of the inferior quality of the gas or even of the 
stoves. He would conclude by saying that he trusted this subject would 
be now ventilated, and that the day was not far distant when the gas 
consumption would be almost the same in summer as in winter. 

The Present, in closing the discussion, said his only fear was that, 
when the happy time just alluded to arrived, he did not know when they 
would be able to hold their meetings. 


Mr. F. D. Marsuaut (Brentford) read the following paper on 


PURIFICATION BY MEANS OF LIQUIDS, PRINCIPALLY CAUSTIC 
AMMONIA, 

Many attempts have been made to effect the removal of H,S, CO,, and 
the so-called sulphur compounds by means of liquid reagents in closed 
vessels, and to dispense with the use of the objectionable lime or oxide of 
iron. As day by day the pressure is brought to bear, truly the unhappy 
gas companies are between the horns of a dilemma; for, in obedience to 
popular prejudice, while those wiseacres, the local authorities, insist on 
the removal of a few grains of sulphur, they, in the same breath, as much 
as forbid us the only practical means of accomplishing this end. Of 
champions in the cause, their name is legion—Wilson, in 1813; Phillips, 
1843; Farmer, 1847 ; Mann, 1853; Laming, 1853, 1854, 1855; Leigh, 1866 ; 
Hills, 1870, 1874, 1875, 1877; Patterson, 1873; Paterson and Collinge, 1877 ; 
Evans and Sugg, Wallace and Claus, 1878, have all sought protection of the 
Patent Office for Ppp to effect the purification by liquids in some 
— or other, and we seem, in a measure, to be approaching the desired 
end. 

Of the originality of some of the schemes it would be invidious 
to speak, for many seemed bent on treading in the footsteps of their 

redecessors, and original ideas cropped up at intervals, few and 
ar between, although it is but fair to mention that a somewhat original 
= was carved out by Mr. G. Livesey, who purposed desulphurating the 
iquor by means of furnace gases, a detailed description of which appeared 
before you in 1875. 

In the majority of the patented schemes, ammoniacal liquor plays 
the principal part, and this can scarcely be wondered at when we think 
of the peculiar advantages “liquor” presents for the purpose, possess- 
ing as it does a large supply of ammonia, which, in its free state, is 
capable of absorbing both CO, and H,S quite as readily as lime itself; but, 
as the NH, is now obtained, it is bound up, so to speak, with CO, and H.S, 
and to free it from these, in an economical manner, is the question we are 
all so earnestly endeavouring to solve. Many patents purposed treating 
ammoniacal liquor with caustic lime, and so converting the CO, into 
carbonate of lime, and setting free an equivalent quantity of ammonia, 
and another form purposed the decomposition of the liquor by heat, 
driving the gases thus set free through oxide of iron and lime. But these 
plans would present difficulties, for a large amount of aqueous vapour would 
pass over with the evolved gases, and be condensed in the lime, rendering 
it cloggy and non-porous; and to prevent this the lime would have to 
be kept hot and dry, to give free passage to the gaseous sulphide or caustic 
ammonia. 

To test the feasibility of these plans, I was instructed by Mr. 
Woodall, while at the Phoenix Gas Company, to make some experiments, 
by adding caustic lime to gas liquor, and these showed the impracticability 
oF accomplishing anything in this direction, for, besides losing a large 
quantity of ammonia, it was difficult to regulate the quantity of lime added 
to the liquor, in order only to precipitate the carbonic acid, for should the 
lime exceed a definite quantity the sulphuretted hydrogen would be 
absorbed with the carbonate as sulphide, and ultimately as bisulphide of 
calcium, and as such would be most voluminous and difficult of disposal. 
Should any one feel disposed to push inquiries in this direction, the 
following data, showing the quantity of lime required for a gallon of 
liquor of 8-ounce strength to precipitate the CO, alone, may be useful:—One 





bushel of lime requires 12 pounds of water to slake it, and 0°253 pound of 
slaked lime are required to every gallon of liquor of 8-ounce strength to 
precipitate the CO,. 

This process was, however, partly anticipated by Livesey’s patent in 


1865. 

Much publicity has been given to Hills’s process, the details of which 
we are now familiar with. Suffice it to say, he aims at the production of 
caustic ammonia by heating the liquor to a temperature of 180°, whereby 
the CO, and H,S are separated from the NHg, the two former passing away, 
while the latter is re-absorbed by fresh liquor, and carried back to the 
boiler. Of the effectiveness of this scheme I speak guardedly ; for while, 
on the one hand, I am assured by Mr. George Livesey that he has worked 
it successfully, and intends purifying nearly the whole of his gas from 
CO, and H,S by this means, yet I am in a position to quote analyses of 
liquors obtained from the outlet of boilers where this process was under 
trial, and these reveal the fact that the action was not complete, and 
that the NH, in all the samples taken, existed nearly wali in the 
combined state—that is, as carbonate and sulphide of ammonium—and the 
free ammonia in no case exceeded more than 0°144 per cent. As the 
actions spoken of only take place within the limits of certain tempera- 
tures, considerable difficulty was experienced in maintaining the boilers 
at an equable temperature. 

Another process for the removal of the H,S was that of Marriott, of 
Huddersfield, and extensive trials were made of the process at the Vaux- 
hall station of the Phoenix Gas Company about a year ago. It principally 
consists in breaking up the H,S in crude gas by means of sulphurous 
acid (SO, + 2H,S =2H,0 + 3S), whereby the oxygen in the SO, combines 
with the H of the H,S, forming water, and the equivalents of sulphur 
from the SO, and the H,S are eventually recovered, to be used over again 
in the manufacture of sulphurous acid gas. To effect this the sulphurous 
acid is brought into contact with gas liquor, converting it first intoa 
sulphite, and then into a bisulphite of ammonia, and in this condition it 
s used for scrubbing the gas. So far as the removal of the H.S was con- 
cerned, the plan was perfectly successful; but the chief drawback was 
due to the destructive influence of a certain amount of free SO, on the 
iron employed in the construction of the pumps and apparatus; but there 
is no doubt this may be remedied by the employment of lead, stone, or 
gutta percha in the construction of the apparatus. Neither the CO, nor 
sulphur compounds were acted upon by the oe of ammonia; but, 
on Mr. Marriott’s authority, by treating the bisulphite of ammonia with 
an excess of SO,, it can be converted into a pentathianide of ammonia, 
and in this condition the inventor states he has removed bisulphide of 
carbon compounds. 

But practically we were never able to impregnate the liquor with more 
sulphur than to form a bisulphite. The whole process can scarcely be 
called original, for in 1831 Lowe and Croll, 1856 Gossage, 1862 Livesey, 
and 1869 Bauher and Dale, took out patents all more or less covering the 
same ground, the only difference being that some employed free SO,, 
while others used ammonia as the carrier of the SO,. 

It seems admitted, beyond doubt, that both CO, and H,S may be 
efficiently removed by caustic ammonia, or purified gas liquor, but how 
far the sulphur compounds are affected by sulphide of ammonium or puri- 
fied gas liquor we have not extensively published data. That they are 
affected by sulphide of ammonium, and by soluble and insoluble sulphides, 
we are prepared to admit. I have had occasion to make experiments in 
this direction, and began with crude gas liquor, of 9-oz. strength, with 1-20th 
part of alcohol added. This was passed through scrubbers filled with 
pumice stone, with this effect—Sulphur at inlet of scrubbers 23 grains, 
and at outlet 12 grains; the difference being 11 grains. Several series of 
experiments bore out these results. 

The experiment was repeated without alcohol; the sulphur, however, at 
the inlet was 33 grains, and at the outlet 22 grains; difference, 11 grains. 
An abrormally strong liquor was then obtained—viz., 29-oz. strength, and 
used in asimilar manner, but withoutanyalcohol. The results were—Inlet 
of scrubbers, 30 grains; outlet, 16°5 grains ; difference, 13°5 grains. Unfortu- 
nately, a correct measurement of the liquor was impracticable, so large 
was the amount carried away by the passage of the gas, but as long as it 
lasted it seemed capable of doing good work. 

These experiments were made on gas free from H,S, but containing 
0°8 per cent. of CO,. During the experiments frequent trials were made to 
ascertain any diminution of condensable hydrocarbons or carbonic acid, 
and we found— 

Inlet of scrubbers : 
Condensable hydrocarbons . 4:0 per cent. 
COxz. - eee es a & 7 
Outlet of scrubbers : 
Condensable hydrocarbons. . . .. 40 i 
2 ae ‘ ; 


6 


” 
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showing no diminution of hydrocarbons, but a reduction of 0°2 per cent. oi 
CO,. These experiments were repeated with sulphide of ammonium, and 
the average result of a series of trials showed a reduction from 27 grains 
to 17 grains of sulphur—difference, 10 grains. With caustic ammonia the 
results were very variable ; but a reduction of 10 grains of sulphur could 
easily be obtained. To my mind, it seems that, with more efficient 
scrubbing power, and longer contact of the gas with the reagent, much 
greater diminutions might be effected, and this has been borne out by a 
further series of experiments, also under the direction of Mr. Woodall, 
with another soluble sulphide—viz., sulphide of barium—patented by 
Messrs. Wallace and Claus. This baric sulphide is prepared from sulphate 
of baryta, found in large quantities in Derbyshire and all lead-bearing 
districts, and known locally by the name of ‘‘ cowk.” ) 

After being crushed with an equivalent of powdered coal, and heated in 
a reducing furnace, the sulphide of barium thus formed is dissolved out, 
and is ready for use. For the experiments, which extended over some 
months, two towers, 24 inches in diameter, and 9 feet high, were used, 
fitted with a “ tumbling-box” distributor, and the average of the observa- 
tions showed that 40 gallons of saturated barium sulphide purified 9000 
cubic feet of gas, reducing the sulphur from 26 grains at inlet to 6°3 grains 
at outlet, making a difference of 19°7 grains. 

The average quantity of gas per hour was 1200 cubic feet. Had the 
towers been of larger capacity, and the scrubbing area increased, the 
work done by the barium would have been probably much greater. 

Experiments made by Mr. Frank Morris, the Engineer at Brentford, 
showed like good results. There is, however, one great difficulty to con- 
tend with, when dealing with barium, and that is its great tendency to 
become both carbonated and oxidized by the action of the atmosphere, and 
great precautions must be taken to keep it covered up and free from 
exposure. Mr. Marriott is now, I believe, experimenting at the Fulham 
Gas-Works with another sulphide—viz., sulphide of sodium—and we shall, 
no doubt, shortly hear with what results. 

And now we come to review these systems of purification for the pro- 
duction of caustic NHg, we find ourselves at the unprofitable and scarcely 
amusing occupation of carrying the parson round the church, for we are 
reduced to the clumsy and wasteful process of treating liquor with lime, or 
vice versd, by which we create a bulky waste product of carbonate of lime, 
and the CO, and H,S, which ought to play their parts in the purification, 
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are entirely lost or rendered useless, and the whole thing is nothing but 
lime purification by proxy. And presuming we have economically manu- 
factured the caustic NH;, we are by no means certain of the best way of 
introducing it to the gas, so as to avoid an excessive and unprofitable 
washing power for removing the NH;, that the gas must necessarily assimi- 
late during its passage; and in the case of purification by sulphides, we 
must, for cogent reasons, remove first the CO,, and perforce use the 
familiar oxide to remove the H.S carried forward by the gas, while in the 
case of sulphide of ammonium, both washing and oxide must be had 
recourse to. 

I mentioned that we must first rid the gas of CO, before entering a 
sulphide purifier or vessel; for those of us who are unfortunately com- 
pelled to use lime purification are fully alive to the influence of CO, on 
sulphide purifiers—viz., the expulsion of the H,.S—and this equally applies 
to liquid reagents, as the following experiments made at Vauxhall 
satisfactorily show :— 

Four small scrubbers were employed, and sulphide of ammonium was 
put into the first two scrubbers, and caustic ammonia into the second two. 
Assuming the crude gas to contain 4 per cent. of CO., the theoretical 
quantity of gas required to be passed, to convert the sulphide of ammonium 
into the monocarbonate, would be 39 cubic feet, or into the bicarbonate, 
78 cubic feet. The composition of the sulphide of ammonium in scrubbers 
Nos. 1 and 2 was— 

Ammonia ‘+ 

Sulphuretted hydrogen . . 
After passing 20 cubic feet of crud 

No. 1 scrubber contained . 


4°90 per cent. 
e gas at the rate of 6 feet per hour— 
. 1°48 per cent. of H.S. 


4 ” ” nd . 156 ” ” 
After, however, 83 feet had passed— 
No. 1 scrubber contained . - 60 a es 
- . » i, aa 
3 ” ” 08 ” ” 
4 ” ”? ° ° "58 ” ” 
After passage of 140 cubic feet— 
No. 1 scrubber contained . r *66 “i is 
2 ” ” -.* . "65 ” ” 
3 ” ” “68 ”» ” 
t re aa ies . %8 rs a 
No. 1 scrubber also contained . 689 a NH. 
== fa a . 9°66 ss CoO,. 
oa na ‘i . 66 : H,S. 
No. 3 scrubber also contained . 5°50 an CO,. 
<.~ = HS. 
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Thus it will be seen that in the first scrubber (originally containing sul- 
phide of ammonium) we get an increase of ammonia from 4°9 per cent. to 
689 per cent. We also find 9°66 per cent. of CO,. Toconvert the 6°89 per 
cent. of NH, into monocarbonate of ammonia, it would require 8°9 per 
cent. of CO., or a proportion of 22 of CO, to 17 of NH;; instead of 
which we have 9°66 per cent. of CO,, or a proportion of 24 of CO, 
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to 17 of NH,; clearly proving the formation of a bicarbonate of am- 
monia, and a thorough expulsion of the H,S; for as H,S cannot exist 
along with sesqui or bicarbonate of ammonia except in the free state, 
the 0°66 per cent. of H,S remaining must have assumed the free state, 
and have been held mechanically in solution—that is, about 15 per 
cent. of the original 3°25 per cent. of H,S remained in the free state after 
all the ammonia had been converted into more than monocarbonate of 
ammonia. The experiments were carefully conducted, and the CO, and 
H,S in the liquors determined by volumetric analysis. 

This clearly points to the fact that CO, is absorbed by sulphide of am- 
monium with expulsion of H,S, and that a mono or bicarbonate of ammonia 
is formed; but how far the absorption of CO, takes place in ordinary 
scrubbers may be gathered from the carefully conducted and beautifully 
recorded experiments made by Mr. M‘Minn at the Fulham station of The 
Gaslight and Coke Company. The average of anumber of trials, extending 
over a long period of time, showed, at the inlet of scrubbers, 2°002 per cent. 
by volume of CO,,and at outlet, 1764 per cent.—reduction, 0°238 per cent.; 
while experiments quoted a short time back, when on the subject of scrub- 
bing with ordinary liquor, showed a reduction from 0°8 per cent. to 0°6 per 
cent.—difference, 0°2 per cent.; and further experiments made on a screw 
condenser, at the Vauxhall station of the Phenix Company, proved a 
diminution of from 1°2 per cent. by volume at the inlet to 0°32 per cent. at 
the outlet, the difference being 0°88 per cent. 

It is on this theory of the power of gas liquor to absorb CO,, and, at the 
same time, to displace H,S, that induced Messrs. Wallace and Claus to 
take out their patent for the production of caustic ammonia, and the 
special feature of their process is the employment of a series of peculiarly 
constructed scrubbers or towers, whereby this “fractionation,” or splitting 
up of the constituents of the liquor, takes place. The construction of the 
towers may be described thus— 

They are square in form, of a capacity proportioned to the make of gas, 
the distributing arrangement consisting of a “tumbling box,” or angular 
receptacle, one side of which, being presented to the incoming liquor, is 
overbalanced, the contents spilled over the receiving surface of the scrubber, 
and by the same movement the other side is in its turn presented to the 
liquor, filled, and eventually toppled over. 

The interior of the scrubber itself is fitted with layers of angle-iron, 
made with rather an acute angle, and these angle-irons are laid each layer 
transversely across the other. This has the effect of splitting up the liquor 
into an extremely fine rain, capillary attraction being overcome by the 
transverse arrangement of the angles. A glass door let into the side of 
one, by the patentee, revealed the rain-like drops when the apparatus was 
at work. 

In these towers, the “ fractionation” of the liquor takes place by the 
action of the incoming gas, the H,S being expelled to be absorbed by 
subsequent towers. For the sake of illustration, we will assume five 
groups of towers are erected, consisting of three to each group. The 
reason the group arrangement is preferred is, in case the reaction is not 
complete in the first tower of the group, the second or third tower of the 
group will complete the action, and thus the liquors be kept separated. 
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Carbonate and Carbonate and Sulphide Weak Sulphide Water 
Bicarbonate of Bisulphide of oO of Supply. 
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The gas passes through the sieves from 1 to 5, while the supply of the 
necessary water is pumped to meet the gas in the contrary direction, from 
5to1, so that by the time it arrives at group No. 1 it is converted into 
moderately strong liquor, or a mixture of sulphide and carbonate of 
ammonia. This liquor is pumped for some time up and down group No.1, 
so that, by contact with the CO, contained in the crude incoming gas, its 
H,S is displaced, and pushed forward to group*No. 2, where it is met by 
the liquor pumped backward from group No. 5, and re-absorbed as 
sulphide of ammonium. On the contents of group No. 1 assuming the 
desired form of carbonate, or preferably bicarbonate of ammonia, they 
are withdrawn and subjected to heat in a suitable vessel, at a temperature 
of 180° Fahr., and the ammonic carbonate is driven off in a vaporous 
form, and condensed in a concentrated state in another vessel. The 
residual liquor, after the carbonate of ammonia is driven off, is principally 
water containing a small quantity of carbonate and sulphocyanide of 
ammonium, and this may be re-introduced into the last series of scrubbers. 

The concentrated ammonic carbonate is then mixed in another suitable 
vessel with an equivalent of common salt—chloride of sodium (Na Cl), 
NH, CO, + Na Cl = NH,Cl + Na O, CO,. Chloride of ammonium and car- 
bonate of soda are formed. This carbonate of soda, being soluble, would 
be difficult to obtain as such ; but recourse is had to its conversion into a 
bicarbonate by the addition of an equivalent of CO, pumped into it, and 
bicarbonate, being insoluble, isimmediately thrown down. This CO,, in the 
first instance, is obtained from an extraneous source ; but the bicarbonate 
of soda once formed, is eventually heated, and the equivalent of CO, given 
of is again stored for future use. The bicarbonate of soda is separated 
from the chloride of ammonium by a centrifugal pump, or by filtration. 
The ammonic chloride is then heated in a boiler with slaked lime, with 
the formation of ammoniacal gas, chloride of calcium, and water. 

; YH, Cl + Ca O HO = NH, + Ca Cl + 2H,0 

The calcium chloride, representing the whole of the lime used, is with- 
drawn in. the soluble form, and may be used for sanitary purposes as a 
disinfectant. ; 

The ammonia gas is absorbed by water as liquor ammonia, or is pumped 
back in the gaseous form into group No. 3 to effect primarily the removal 
of the HS pushed forward from the preceding groups, and, secondarily, the 
removal of the sulphur compounds; while a plentiful supply of water 
entering the last of the series will wash out any free NH, carried forward 
by the passage of the gas. 

., Such is an outline of the process for the manufacture of caustic ammonia 
it has been my endeavour to make intelligible in a few words ; and when 
We think of the efforts that have been made to produce caustic ammonia, 
~ on impressed with the importance of any process which bids fair to 
move the difficulties that have hitherto been in the way of success, and 
— production of bye-products, which are themselves of great practical 
ility and a source of wealth. 
oa ae part of the operation there can be no doubt, for it is 
the YS, an adaptation of the ammonia-soda process now in active work on 
ontinent, although comparatively little known in England, whereby 
1000 tons of carbonate of soda are produced weekly, one 
one making 400 tons per week, and this firm is enabled to send its 


no less than 
rm ali 





Caustic Ammonia pumped back into No. 3 Tower. 


products to the very doors of the most favourably situated alkali makers 
in Germany, and there undersell them in spite of a heavy import duty. 
It is, however, to the “fractionating” process in the scrubbers that we 
must turn our immediate attention, and being granted the fact that CO, is 
continually pushing forward the H,S, I think this may be comprehended 
if we imagine an ordinary tall scrubber cut into three portions and placed 
side by side. In the first section, representing the bottom or inlet of the 
scrubber, we should probably find the liquor principally carbonate or 
bicarbonate of ammonia; in the second portion, representing the middle of 
the scrubber, the liquor would be a mixture of sulphide and carbonate ; 
while, in the third portion, representing the top of the scrubber, the liquor 
would be nearly all sulphide, and thus the liquors from each portion be 
kept separated. Whereas, were the portions of the scrubber all on end, 
making one vessel, the liquors in the various states of transition would be 
mixed in a receiving-tank common to all. 

And now let us see what we gain by a system of purification based on 
this plan. First, and all-important, no foul lime; and the lime used for 
the production of the NH; would be 20 per cent. less than that required 
for the removal of the CO,. 

All operations being carried on in permanently closed vessels, nuisance 
is reduced to a minimum. Pumping to a large extent will supersede 
manual labour. No solid refuse to barge away, but a soluble residue of 
calcic chloride, useful as a deodorizer. 

The CO, hitherto wasted is utilized for the production of carbonate of 
soda, at a large profit. 

The H,S is absorbed as sulphide of ammonia, thus yielding sufficient 
material for sulphate manufacture. 

The apparatus consisting principally of scrubbers, there would be great 
economy of space; and last, but not least, the probable solution of the 
sulphur question. 

It will be urged that by adopting this system gas-works will be 
converted into huge chemical works, but this need not necessarily be, for 
the bicarbonate of ammonia solution could easily be barged to neigh- 
bouring works, and the liquid caustic ammonia sent back to the gas 
companies. 

I may mention that the ammonia-soda process was patented by Dr. 
Gerlach, of Kalk, near Cologne, and the process may be seen at work at a 
factory near Brussels. 

The accompanying figures, handed me by the patentees, Messrs. Wallace 
and Claus, will convey some idea of the enormous profits arising from the 
manufacture of the carbonate of soda. 

Assuming the CO, to be 2°4 per cent. by volume of the gas as it leaves 
the scrubbers, and CO, being three times heavier than coal gas, then the 
per centage by weight will equal 7-2 per cent. 

Coal gas gives one-fourth of its weight of gas, so, taking a weight of 
300,000 tons of coal, will produce 75,000 tons of gas, therefore the weight 
of CO, in 75,000 tons of gas will be about 5037 tons. 

Add the CO, in the ammoniacal liquor, found thus: The quantity of sul- 
phate of ammonia produced from 300,000 tons of coal will be 3272 tons, 
the actual ammonia in which is one-fourth, or 818 tons. Three-fourths of 
this is in combination with CO, gas, representing 613 tons. Every 17 tons 
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of ammonia will hold 22 tons of CO, gas in combination; 613 tons will, 
therefore, combine with 793 tons of COz gas; and the total CO, in the gas 
will be 5037 + 793 = 5830 tons. 

To produce 54 tons of carbonate of soda will require 22 tons of carbonic 
acid, so that the 5830 tons of CO, would produce 14,310 tons of carbonate, 
worth £10 per ton = £143,100. 

The cost of manufacturing a ton of soda would be— 


Fuel 100 
Labour . i 0 6 
Salt a? 015 0 
Wear and tear 020 


Tete . . « +o s.« + . SBT Ox 14900 tome 
== £42,215 deducted from £143,100 woula yield a profit of £100,885. 

In conclusion, { thank you for your indulgence to so long a paper; but 
I plead the importance and advantages of a process by which we may 
not only reap great benefits ourselves, but earn the gratitude of the 
capricious Satie, and even be in the enviable position to offer a sop to the 
sanitary Cerberus, who will henceforth be able to flush his sewers and 
water his streets with tons of deodorizing matter, and render our towns as 
healthy as the famed “ Hygeia” itself. 

On the suggestion of the President, it was agreed that the discussion on 
Mr. Marshall’s paper should be postponed until after the reading of one 
by Mr. I’, Livesey. 

(To be continued.) 





TRANSFER OF THE STAFFORD GAS-WORKS TO THE 
CORPORATION. 

The formal transfer of the Gas-Works to the Corporation of Stafford 
took place on Wednesday, the 10th inst., at a Meeting of Shareholders, 
which was held at the Company’s Offices, and at which there were also 

resert the Members of the Gas Committee recently appointed by the 
a Council. The Chairman of the Company, Mr. T. TurNER, pre- 
sided. 

A brief discussion took place with reference to the payment of the pur- 
chase-money by the Council, when the Town Clerk explained that under 
Sir Henry Hunt’s award the Corporation were not bound to pay the 
£70,000 purchase-money to the Gas Company on taking possession, but 
they would have to pay 4 per cent. interest up to the 3lst of December, 
and afterwards a penalty rate of interest of 10 per cent. There would be 
some small advantage of interest were the Corporation not to pay till the 
end of this year, but knowing that that would be inconvenient to many 
Shareholders, the Council had decided to raise and pay the money as 
quickly as possible, and he hoped that it would be done during the present 
month. The Chairman subsequently handed to the Mayor (Mr. John 
Averill) the keys and seal of the Company, and the transfer was effected. 


Immediately after the meeting, those present were shown through the | 


works by Mr. Turner, accompanied by Mr. John Storer, the Manager, who 
gave a lucid explanation of the various processes and machinery connected 
with the manufacture of gas. An adjournment was then made to the 
North Western Hotel, where about thirty partook of a very excellent cold 
collation. Mr. Turner occupied the chair, and Alderman Cox, the Chair- 
man of the Gas Committe, was Vice-President. 

In proposing “ Success to the Gas-Works under the Management of the 
. Corporation,” the Cuarrman said, as Shareholders in a Company which 
had been in existence 30 years, they were handing over to the Council 
gas-works second to none in the kingdom, and which, managed as they 
had hitherto been, must prove of great advantage to the ratepayers of 
the borough. 

The Vice-CuHarrman acknowledged the toast, observing that although at 
present the Committee were novices, they would endeavour to make them- 
selves thoroughly acquainted with every department of the works; and 
whilst to a great extent, in fact almost altogether, the future success of the 
undertaking would depend upon the advice of their Manager, the Com- 
mittee would do their utmost whilst in office to realize for the ratepayers 
the pecuniary advantages anticipated. He already perceived that it would 
be utterly impossible for them, as a Gas Committee, to wait from month to 
month for the decisions of the Council as to their actions, if the works 
were to be carried on in as successful a manner as they had been. He 
believed that he spoke the intention of every Member of the Committee 
when he said that they would act fearlessly and independently, but with a 
—_ regard to the most economical manner of carrying out the under- 
taking. 

Mr. Banxs, of Birmingham, a Shareholder in the Company, and late 
Chairman of the Birmingham Gas Company, proposed “'The Health of the 
Mayor” in eulogistic terms, stating amongst other things that he had fre- 
quently heard him spoken of as an upright man. He further added that 
the borough had had transferred to its care that day a most important 
undertaking, especially in respect to finance. He had been connected with 
the gas-works at Birmingham for 30 years, and he knew somewhat of the 
profits realized from the manufacture of gas. He also knew some- 
thing of the talent of their Manager, and he must say that amongst 
the numerous works he had visited, he had not seen better arranged nor 
better managed works than those at Stafford. 

In the course of his reply, the Mayor observed that he considered that 
both gas and water-works should be in the hands of the Councils of 
boroughs. The ratepayers would at once participate in the advantages of 
the purchase they had that day effected, for in consequence of their new 
acquirement, the Finance Committee of the Council had been able to 
reduce the next district rate twopence in the pound. He hoped also that 
they would soon materially improve the general health of the inhabitants 
by carrying out a complete system of sewerage throughout the 
borough. 

The Town-CiEeRK (Mr. Blakiston) proposed “The Health of the Chair- 
man” in felicitous terms, which that gentleman acknowledged, and 
explained the reasons why he had opposed an increase of the capital of 
the Company, which opposition had proved of considerable advantage to 
the town in the purchase which had been effected. 

After several other toasts had been proposed and responded to, . 

The CuarrMan gave “ Mr. Storer, the Manager,” which, he said, was the 
toast of the day, for it was the name of a gentleman who had made the 
Stafford Gas-Works, and who, he hoped, would maintain them. Mr. 
Storer had had the management of the works since 1856. and he believed 
that no works, considering the size, had been more profitable. The amount 
paid by the Corporation for their transfer was 29} years purchase of 
the dividend, and was the highest price given for any gas-works that had 
been transferred to any Corporation. 

Mr. Banks observed that he could not drink the toast without first 
saying that from the time he was first appointed a Director of the Com- 
pany, he had been struck with the scientific attainments and the admir- 
able management of Mr. Storer, who had not only acted as Manager, but 
also as Secretary. He congratulated the town of Stafford on having such 


a man, and one so well qualified to continue the works. 
Mr. Storer, in acknowledging the compliment, said that he should 
wish to call attention to the fact that in 1859 an Act of Parliament was 











1 te. known as the Sales of Gas Act. It was not a compulsory Act 
ut a certain period of time was allowed for its adoption. The borough of 
Stafford did not take advantage of it; but although the town failed in its 
duty, the Shareholders of the Gas Company did theirs. For some years 
previously to the above date, the Company had not used a patent meter 
which came within the requirements of the Act, but at the present time 
there were upwards of 1000 meters in use, every one of which bore the 
Government official stamp. So that it would be seen that the Directors 
of the late Company had availed themselves of everything which would 
prove of advantage to the prosperity of the works, and by the above Act 
alone they had saved an expenditure of at least £100 a year. He had pro- 
mised, several members of the Town Council that he would do all he 
could in the future management ‘of the works; and he might state that 
upon the amount of purchase-money he would undertake to make a profit 
to the ratepayers of from £1000 to £1500 a year, at 4 per cent. 





PHENIX GAS COMPANY’S NEW GASHOLDER. 
Mr. Corret Woopatt, M.Inst.C.E., ENGINEER. 
(Continued from p. 52.) 

Drawings Nos. 3 and 4, which accompany the current JouRNAt, give 
further details of this holder. 

It is intended, when the outer holder is out of action, that a portion of 
its weight shall be carried by 48 brackets, which are fixed into the stones 
of the tank. The brackets épposite the standards are bolted to the foot of 
the standards by four 1 in. bolts, and all the parts of the suspending 
arrangements are put together with great care, and as strongly as possible. 
The arrangement at the 24 intermediate points between the standards is 
as follows :—A suspender, formed of two angle irons, 6 in. by 3 in. by }in., 
is rivetted to the top of the grip and the side sheets, and these angle irons 
are connected at the top by a casting, as shown. A cast iron bracket, built 
—_ the wall of the tank, carries an oak block, upon which the suspenders 
rest. 

The guide troughs in the tank-wall finish against the underside of the 
cast iron brackets, and are connected to them by pieces of 6 in. by 4 in. 
by 4 in. angle iron 1 foot long, secured to the stone by four 1 in. ragged 
bolts, and rivetted to the casting and guide trough. 

In the crown of the inner holder there are three man-holes, two over 
the connecting-pipes and the other on the opposite side of the crown. 
The latter is oval in form, 4 ft. by 2 ft. 9 in. wide, and rises 6 in. above 
the sheets by the use of bridge iron, 6 in. by 3 in. by 3 in., with flanges 
outwards. The one over the pipes is 9 ft. 3 in. long by 4 ft. 6 in. wide, 
and is provided with an arrangement for sealing the aperture when the 
holder is disused, and it is desired to clean the pipes. These are rivetted 
to the roof sheets by suitable rivets, 2 in. apart, and covered by } in. 
plates, having rims 2} in. by } in., rivetted on the top, the covers being 
fastened down by 3 in. bolts and nuts 4 in. apart. 

Round the top of the holder, from carriage to carriage, is fixed a double 
rail of 1 in. and # in. gas tubing, the ends of which are fitted with solid 
plugs forged to attach to carriages by means of § in. rivets. Between 
each pair of carriages are three standards of 3 in. by } in. flat iron, bolted 
to curb, and tied in position by } in. rods, as shown in drawing No. 3. 

The specification provided that the whole of the plates employed in this 
construction should be of the very best iron used for such purposes. They 
were required to be carefully examined, and all defective ones, having 
scales, cracks, or flaws, rejected. The plates were to be of uniform thick- 
ness, free from buckles or creases, and all rolled at the same mill. The 
bars used were to be of B B quality and marked, also procured from one 
maker. Bars to bear a strain equal to 25 tons per square inch on the 
— area, 50 tons on the fractured area; sheets 23 to 25 tons respec- 
ively. 

The lap of plates and diameter of rivets used were as follows for the 
following thicknesses of plates, viz. :— 


No. 11 B. W.G., lap 1} in., rivets } in.diam.,1 in. apart 


lL 
8 ” ” 1} ” ” ” 1% ” 
1 
7 ” ” ag ” ” é ” 1g ? 
1 i 
6 ” ” 1} ” ” § ” 5 ? 
1 ick 
a in thick ” 1} ” ” 4 ” 2 ” 
1 
$ ” ” 2 ” ” é ” 25 ” 
Py gr 3. 2 
2 ” 99 “4 99 ” 4+ ” 4 ” 
7 
3 ” ” 23 ” ” 8 22 ” 


8 ” = 

Double rivetting to be as shown on drawings. The laps and joints of all 
kinds of wrought ironwork received two coats of oxide of iron paint before 
jointing. All joints of plates had inserted a string of tape covered with 
red lead, and the edges set up. The joints of all } in. plates and upwards 
were hard set on both sides after rivetting. All the plates or sheets, before 
leaving the contractors premises, were required to be headed and covered 
with boiled linseed oil on both sides. All the wrought ironwork of 
holder and framing received two good coats of Stevens and Co.’s Torbay 
paint after erection, the plates, &c., having been carefully cleaned and 
scraped free from rust and dirt inside and out before painting. : 

The inner holder is provided with 24 wrought-iron adjusting carriages 
secured to the top in the manner shown in drawing No. 2. The sole plate, 
£ in. thick, is bolted through the roof plates to angle irons underneath, 
with double nutted 1}-in. bolts, having distance washers between. 

The carriages themselves are formed of 4 in. by4 in. by § in. angle iron 
and lattice bars, 3 in. by } in. flat iron, are rivetted to a second plate of 3 in. 
iron, and slide on the fixed one, being held in the manner shown by 15 in. 
bolts, with strong heads and nuts in slotted holes. s 

The guide wheels are 20 in. diameter, with a working face of 6 in., and 
two projecting flanges of 3gin. They are turned perfectly true, both rims 
and centre revolving on turned axle of 2 in. steel, fitted in the way drawn, 
with cast-iron bosses secured to angle irons by § in. plate on each side. 
No part of the wheels is less than 1 in. thick. 

There are 24 cast-iron rollers, 3 in. wide, 10 in. diameter, with wrought- 
iron carriages bolted to the underside of the cup to travel in channel iron 
guides fixed on the outer holder. ‘ : 

On the top of grip are fixed 24 cast-iron guide wheels, 12 in. diameter 
with 5 in. faces, and 3 in. flanges, in wrought-iron adjusting carriages. 

On the bottom of the holder, between the two angle irons described, 
there are fixed 48 guide wheels, of cast iron, on wrought carriages. These 
carriages were each made from measurements taken after the curb was 
formed, and in place, so as to avoid packing; they were fitted with the 
utmost possible care, the wheels being turned in a lathe, and the centres 
exactly bored. They are provided with turned distance washers to keep 
them from contact with the sides of the carriages, which are all made 
capable of adjustment. nar vith 

There are 48 wrought-iron guides—troughs 6 in. wide inside, wit 4 
flanges projecting 3 in. full—secured to the sides of the tank, at five 
positions in height, by four 1 in. rugged bolts. These guides are at the 
bottom let into the concrete, and run in with neat cement. Their joints 
are covered with angle irons, 6 in. by 3in. by } in.,on each side, 1 ft. long, 
rivetted to guides. a , f 

The gasholder when at work is guided and kept in position by a ming © 
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94 standards, erected round the circumference of the tank. These standards 
are of the form and construction shown in drawings Nos. 4 and 5, and they 
are connected together and trussed by rings of girders, and bracing of tie- 
rods, as marked. They are built with wrought-iron flanges and lattice 
webs, and each constructed in four lengths. 

The dimensions, as figured on the drawings, are as follows :—Total 
height, including base casting, from foundation stone to top of guide bar, 
90 ft. 4 in.; depth from front of guide bar to back of standard, 7 ft., at 
bottom reduced regularly to 2 ft. under the bend at top; width of front 
member over the angle irons, 4 ft. 6 in. at bottom, reduced to 2 ft. at top. 

(To be continued.) 





ENLARGEMENT OF THE BROMLEY (KENT) GAS-WORKS. 


Considerable additions have of late been made at the works of the 
Bromley Gas Consumers Company, and on Monday, the 15th inst., a 
gathering of the Directors and their friends, with others interested in the 
subject, attended by invitation at the works, to witness the laying of the 
first brick of a new retort-house, 115 feet long by 60 feet wide, and designed 
to accommodate 90 additional retorts. A handsome silver trowel was 
presented by Mr. Aird, the Contractor, to the Chairman of the Company 
(Mr. R. Latter), and with this the ceremony was completed. A luncheon 
then took place in the stores, when Mr. Latter occupied the chair, 
supported right and left by Mr. Aird and Mr. Hamilton. The usual loyal 
toasts having been disposed of, 

Mr. Hamitton proposed—“ Success to the Bromley Gas Consumers 
Company, and long life to the Directors.” 

Mr. LaTTER, in reply, said that when the Directors commenced business, 
94 years ago, they were strangers to the art of gas-making, but’ they soon 
found that it was possible, from the blackest of nature’s productions, to 
eliminate all other substances until the residue gave them a brilliant light 
that was absolutely white. The Company commenced operations in great 
darkness, but they too had gradually worked out into strong light, for, 
whereas their rent-roll in 1854 was only £700 per annum, it was now quite 
within the mark to say it amounted to £14,000. The rapid growth of the 
neighbourhood would account for such an increase, but the Company had, 
throughout their whole existence, dealt fairly and honestly by the public, 
and justified their claim to be called the “‘ Consumers” Company. Whilst 
increasing their dividends from 4} to 10 per cent., they had, at. the same 
time, reduced the price of gas from 9s. to 4s. per 1000 feet, whilst the 
illuminating power had been raised 40 per cent., at the least. Those facts 
and figures were given mainly for their friend the Chairman of the Local 
Board (Mr. Hamilton), and it might further interest him to be told that 
each public lamp consumed 20,000 feet of gas per annum—each standard 
cost £44—the Company lighted and extinguished the lamps, and they cost 
6s. each per annum to maintain and repair, and the total charge to the 
Local Board was only £4 7s. 6d. per lamp per annum; but if the Board 
would buy the standards, the Company would be very happy to sell them, 
and also supply the public lamps with gas by meter at 3s. per 1000 feet. 

Passing to a more pleasing subject, he desired, in the name of the 
Directors, to thank Mr. Aird, to whom they were all very much indebted, 
for having originated this most pleasant gathering. Personally, he must 
thank him for the very handsome trowel which he had given him that 
day, and the Company were to be congratulated upon having as their 
Contractor a gentleman who, upon former occasions, had given them 
every satisfaction. The greater part of the works had been constructed 
from time to time by his firm, although he was, at the date of their first 
contract, only a junior partner in the great firm of which he was now the 
principal. He concluded by asking them to join in drinking to his health 
and continued prosperity. 

Mr. Arrp, in responding, said he felt very much gratified at these 
expressions of goodwill towards himself, and trusted that the work so 
auspiciously begun that day would add greatly to the success of the 
Company, and the convenience of the neighbourhood. It was a source of 
great pride and satisfaction to his firm that they retained their connection 
amongst old customers, and the secret of their doing so consisted in the 
fact that they always strove to carry to a successful issue everything 
which they endertook, and to do justice to those who employed them. In 
all their undertaking there was a corrective influence in the person of an 
Engineer and he had much pleasure in proposing the health of Mr. 
Brothers, the gentleman under whose supervision these works were being 
constructed. r 

Mr. BrorueErs briefly responded. 

Mr. Larter then proposed the health of Mr. Osborn, the Company’s 
Secretary and Manager, to whose skill and painstaking management the 
success of this undertaking had, he said, been mainly due. When he first 
entered upon his duties the subject was new to him, but he had so 
thoroughly applied himself to the details, and mastered the science of gas- 
making, that he would now defeat the majority of competitors in an open 
examination upon the subject. In him the Company possessed an invalu- 
able Manager, and every one, from the Directors downwards, would endorse 
that statement. 

Mr. Osborn thanked those present for their kind expressions, but he feared 
that his efforts and abilities had been greatly over-rated by the Chairman. 
It was his maxim that every man ought to do his duty; he personally did 
his best, and it was very gratifying to find that he met with the approba- 
tion of those whom he strove to serve. 

Several other toasts followed, and the proceedings shortly afterwards 
terminated. is F 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

_ All classes of round coal in this district continue low in price, with very 
little demand, and in the Manchester district, where heavy stocks are 
accumulating, there is every appearance of a further downward movement 
amongst the leading houses at the end of this month, although nothing as 
yet has been definitely decided upon. Generally, throughout Lancashire, 
prices are weak, and where sales are pushed extremely low figures have to 
be taken. So far as quotations can be given, the prices at the pit mouth 
= about as under :—Best Wigan Arley, 9s. to 10s. per ton; common 
Arley, 7s. 6d. to 8s. 6d.; Pemberton four-feet, 7s. to 7s. 6d.; and common 
— coal, 5s. 6d. to 6s. per ton. Burgy and slack, of which the production 
a present is small, continue steady in price, and for good slack, which is 
~_ scarce, rather more money is being obtained in some quarters. Good 
burgy at the pit mouth is quoted at from 4s. 9d. to 5s. 3d., and good slack 
at from 3s. 6d. to 4s. per ton. 2 
a shipping trade continues in a very depressed condition, the demand 
= oe coastwise or export shipment being extremely small, and the 
na hg ers that are offering in the market have to be taken at very low 
ot time continues very general at the pits throughout South-West 
ncashire, and at many of them there are not orders on hand to keep 

me going three days a week. 
wim ——— there seems to be a general expectation that business 
ing heb gradua ly improve, but at present there is no prospect of obtain- 

§ Algher prices, owing to the large stocks which are held, and the large 





proportion of plant which is, at present, out of operation. Both pig and 
manufactured iron can still be bought at as low a price as ever, outside 
brands especially being pushed here at very low figures for delivery over 
this year. Nominally quotations are the same as those last given. 

A few of the works are busier, chiefly in machinery for export, but 
generally they continue very slack, and there is a great deal of short time 
still being worked. 





THE COAL AND GENERAL TRADE OF THE NORTH 
OF ENGLAND. 


(FROM OUR OWN CORRESPONDENT.) 


Judged by shipments, the gas coal trade of the North of England is 
kept fully up to the midsummer average of ordinary years. The exporta- 
tion of coals from the Tyne Dock last week reached the considerable 
quantity of 33,000 chaldrons. As usual, the larger portion was gas coals. 
The shipments to Ireland have continued to be pretty good, and though 
the Germans are cutting out other British coals in the Dutch market, the 
shipments of gas coals thence from the Tyne show no falling off. The two 
new steamers built on the Tyne by the London Gas Company, to go above 
bridge in the Thames, and discharge at the wharfs with the lifts which 
have been put down for the purpose, are likely to have a considerable 
effect on the trade. The Vauxhall is now running, and is loaded with 
considerable expedition in the Tyne. The gas coals mostly in demand are 
best and medium qualities. Inferior sorts, which are gas, steam, or manu- 
facturing, as required, and have, to a large extent a mere local sale, have 
some difficulty in finding a market, and then only at low prices. Steam 
coals are not so strong. The market is quiet, and the prices have a slight 
tendency downwards. Second-class pits work very poor time. 

Shipping business, though quiet, was a little better last week. A few 
fresh orders came to hand, as well as more inquiries from the consigning 
market. Mediterranean rates showed a slightly better position, but Baltic 
freights were lower. : 

The coasting shipping business, though there were few ready ships to 
hand in the early part of the week, showed no improvement at all, and 
things got rather worse at the latter part, through a considerable arrival 
of seeking tonnage. The coasting rates were—London, 4s. per ton, steamers ; 
Havre, 5s. to 5s. 14d.; Rouen, 6s. 6d. per ton ; Cork, 5s. 6d.; Dublin, 6s. 3d. 

ner ton freight for gas coals to be shipped; Hamburg, £5 to £5 5s. per 

eel. The Baltic figure was £7 5s., steamers, to Cronstadt. The corn 
rates home showed more firmness last week, and if things goon improving 
a little more there will be a somewhat better balance between the supply 
of tonnage and its requirements. 

The signing of the Treaty of Berlin, and the arrival of Lord Beaconsfield 
and the Marquis of Salisbury in England, has not done much for general 
trade, though it has caused an improvement, and has also given more confi- 
dence amongst businessmen. The market for chemicals is rather firmer, and 
prices are slightly better. The iron trade is likewise stronger in tone, and 
there were improved shipments last week to the Continent. The price of 
lead and copper was unchanged last week—namely, pig lead, £17 per ton ; 
dry white lead, £24; red lead, £18 15s.; flake litharge, £19 10s.; copper, 
flat cake and ingot, £66 to £68, best selected, £72 per ton. 


TRADE NOTES FROM SCOTLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The annual meeting of the Lockerbie Gas Company was held on Monday, 
the 15th inst., when, on the recommendation of the Directors, the price of 
gas was reduced from 6s. 8d. to 6s. 3d. per 1000 feet, and a dividend of 
10 per cent. declared. 

A special meeting of the Elgin Town Council was held last Monday— 
Provost Culbard presiding—for the purpose of considering whether the 
Gas Company should be served with a statutory notice to the effect that 
the Council would take over their works in terms of the Burghs Gas 
Supply (Scotland) Act. The Provost said that the Council had offered the 
Company £17 10s. per £10 paid-up share, but that the offer had been 
declined, and that the present seemed to be the most favourable time for 
bringing the matter to a close, by intimating to the Company that they 
would take over the works by arbitration. He moved accordingly, and 
after the motion had been seconded, an amendment was submitted in 
favour of first taking a plebiscite of the ratepayers, which was lost by a 
large majority, and the Provost’s motion will now be carried into effect. 

The Shareholders of the Berwick and Tweedmouth Gas Company held 
their annual general meeting last Wednesday. After the report had been 
submitted and considered, it was resolved to declare a dividend of 10 per 
cent., and it was announced that the gas would be reduced in price from 
5s. 10d. to 5s. 5d. per 1000 feet. 

At the ordinary monthly meeting of the Greenock Police Board, held 
last Tuesday, the annual statement of the Gas Committee’s affairs was 
submitted. It showed that the revenue was £39,130 4s. 8d., as against 
£37,550 16s. 3d. in the preceding year, and that the expenditure had been 
£32,300 10s. 10d., as compared with £30,083 11s. 5d. in the preceding year. 
There had also been an extraordinary expenditure, amounting to 
£2070 12s. 8d., or fully £1000 more than in the previous year. The appro- 
priation of the profits was made as follows:—Police Board, £4000; repay- 
ment of capital, £700; contingent-fund, £63 5s. 3d.—total, £4759 1s. 2d., 
or pretty much the same as last year. 

The annual meeting of the Montrose Gas Company was held last Wed- 
nesday. In opening his remarks on the report submitted by the Directors, 
the Chairman drew attention to a most disappointing and perplexing 
feature in the Company’s business—namely, the increasing loss, by leakage 
of gas, most prominently brought before them by the yearly closing of 
their accounts, and arising solely from the carelessness and recklessness of 
the workmen employed in opening the streets for drainage and other 
purposes. It would, he said, be the duty of the Directors to search into, 
expose, and punish the responsible parties. So serious had the matter 
become that the Directors had this year found it necessary to provide a 
special grant of £200 for extra deterioration on the distributing main 
account. Nor was that the worst of it, for a statement before him, com- 
piled from the annual returns of their officers, showed that since the 
special drainage operations commenced in May, 1874, the per centage of 
leakage had risen to 50 percent. Since that time the loss of the Company, 
through excessive leakage, exclusive of the £200 for extra deterioration, 
had amounted to £1151 12s. 6d., being equivalent on last year to 3}d. for 
every 1000 feet of gas sold. The result was most unsatisfactory, as having 
occurred not only in spite of the most zealous care and watchfulness on 
the part of the officers, but notwithstanding the outlay of almost £600 
with the view of stopping the ever-increasing mischief. On the recom- 
mendation of the Directors, it was resolved to pay the usual dividend of 
£3 per share, valued at £40. mig 

The Glasgow pig iron warrant market steadily improved during the past 
week, and on Friday the prices advanced to 49s. 10}d. cash, and 50s. one 
month. A more hopeful feeling has now set in, and a disposition to specu- 
late on an early improvement is the result. 

In the coal market there is still an absence of improvement, but despite 





this, a hopeful feeling prevails. 
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Dunse Gas Company.—The annual meeting was held on the 2nd inst., 
when a dividend of 10 per cent. was declared, and the price of gas was 
reduced from 6s. 8d. to 5s. 10d. per 1000 cubic feet. 

Piymoutah Gas Company.—We understand that, at their meeting on 
Thursday last, the Directors unanimously elected as Chairman (in the 
> yan of the late Mr. Richard Rundle) Mr. George Henderson, who for 

4 years was Secretary to the Company, and was only recently elected 
a Director. 

Breaxmne Gas-Lamps.—Mr. John Berry, the Lighting Inspector to the 
Corporation of Bolton, in his last monthly report to the Gas and Lighting 
Committee, calls attention to the great destruction of public lamps in all 
the districts of the borough during the past year. He states that in the 
central district 344 lamps weré broken; in Rumworth, 30; and in Halli- 
well, 43—making a total of 417. He adds that all the lamps in Deane 
Church Road have been broken. 

DeatuH or Mr. Micwart Kearney, C.E.—The Clonmel Chronicle records 
the death of this gentleman on the 14th inst., after a tedious illness, borne 
with patient resignation. ‘“ Through his decease,” says our contemporary, 
“we are called to mourn the loss of a genial friend, a most useful, honour- 
able, and respected fellow-townsman. Wherever he was known within 
the wide sphere of his intercourse, he was held in esteem for his own 
personal worth and his great ability. Almost from his boyhood the 
deceased gentleman was connected with the now extensive works of the 
Clonmel Gas Consumers Company. Under his efficient management and 
engineering skill that establishment increased in its operations, until it 
has attained a successful and flourishing position. He won the unbounded 
confidence of the Company under all circumstances, and his guidance and 
sound judgment were found trustworthy.” 

SouTHERN District AssocraTIon or Gas ENGINEERS.—The usual quarterly 
meeting of this Association was held on Thursday, the 11th inst., at the 
Bedford Hotel, Southampton Row, London, when a paper was read by 
Mr. J. L. Chapman, the Secretary, on the “Carbonization of Coal,” 
mae J considering the position of the retort-house; whether large 
chimneys, taking all the benches, or smaller ones, taking only a few, were 
the better; and which was the most approved method of retort-setting. 
The following gentlemen were elected Members of the Association :— 

Mr. G. Livesey South Metropolitan Gas-Works. 
» &.Morton . London Gas- Works, Nine Elms. 
» W.D. Child . Gas-Works, Romford. 
A ca Dartford. 
95 <. Wilkinson. .. . w Newmarket. 
The Association now numbers 49 members. 

Boston Gas Company.—The annual general meeting of this Company 
was held on Thursday, the 11th inst.—Mr. J. W. Sharp in the chair. The 
Directors report showed that, during the year ending June 30, the profits 
ef the Company had been £4109 3s. In the month of March an interim 


dividend of 4} per cent. on the old shares, and 3} per cent. on the new, 


shares, had been paid, in accordance with the sanction of the last general 
meeting. It was ——- to pay the interim dividend on the 1st of March 
in each year, and also in January next to pay off loans to the amount of 
£2000. The report was unanimously adopted on the proposition of the 
Chairman, seconded by Mr. Kenington, 
Smith, the retiring Directors, were re-elected, as were also Messrs. Pooles 
and Kime, the Auditors, and Mr. B. Storr, the Accountant. The Directors 
were thanked for their services during the past year, and £100 was voted 
for their services in the coming year. A proposal to increase the insurance 
premium from £4000 to £6000 was referred to the Directors. 

Water Suppiy or Goo.r.—At the last meeting of the Goole Local 
Board, a report was presented by Mr. Filliter, C.E., of Leeds, in which 
he estimates that the quantity of water to be provided for the town should 
be 25 gallons per inhabitant per day, which will suffice not only for domestic 
supply, but likewise for watering the streets, fires, trades, and shipping. 
This with apopulation of 10,000 makes 250,000 gallons per day. He discusses 
the several sites which have been proposed for the works and also the idea 
of getting water from the Wolds between Brough and Market Weighton, 
but these he rejects in favour of Rawcliffe or Heck. The cost of bringing 
water from near Rawcliffe Railway Station to Goole he estimates at 
£12,000, or from Heck £16,500. The annual cost, when the whole quantity 
of 250,000 gallons is consumed, will be—Interest on £12,000, at 4 per cent., 
with 4 per cent. sinking-fund, £570; engineman and stoker, £112; turn- 
cock, £52; coals, &c., £200—total, £934. A rate of 8d.in the pound on 
the district would, he says, suffice to raise this amount. The consideration 
of the report was adjourned till next meeting. 

Cuanvewters, Erc., at THE Parts Exursrtrion.—The objects prepared 
by Messrs. Osler, of Birmingham and London, for exhibition at Paris, sur- 

ass their memorable achievement of 1851. No one who saw their crystal 

ountain—the first work of its kind—will have forgotten its commanding 
position, the brilliant effect it displayed in the sunlight, or the general 
astonishment that a material seemingly so fragile could be applied to such 
a purpose. They abundantly sustain the reputation of the Birmingham 
as wellas of the English glass trade, by their present display of table glass 
of all kinds, table decorations in glass, lamps and glass chandeliers, which 
are remarkable for their elegance of form, purity of colour, and richness 
of engraving and cutting. A peculiarly brilliant effect is produced by a 
pair of candelabra, each of seven lights, supported by a shaft of glass of 
the unusual dimensions of 3 feet 6 inches in length. Another candelabrum 
of a totally different character, and intended to be placed against a 
mirror, is semicircular in form, and a most successful example of the union 
of glass and richly-gilt metal work, and when lighted and reflected in a 
mirror, so as to give the idea of a circular arrangement, produces an 
extremely brilliant effect. In some of their smaller chandeliers Messrs. 
Osler have carried out the same idea, and by the introduction of gilt 
metal work in conjunction with their beautiful glass, produced most happy 
results. One magnificent chandelier is a veritable triumph of glass work. 
The difficulties which have been encountered and overcome in & work of 
such massive proportions, combined with the most careful attention to the 
elaboration of the minutest details, can only be justly estimated and 
appreciated by those who know something of glass-making. A superb 








Messrs. Sharpe, King, and | 











chair of state, intended for an Eastern sovereign or prince, is another rich 
and striking object in the collection. The framework is of cut glass, the 
back and seat being covered with crimson velvet, and it is as strong and 
solid as if it were made of wood or metal. But the chief object of attrac- 
tion is a cabinet, Gothic in form, which presents the idea of an altar table 
backed by a lofty reredos of exquisitely beautiful design and commanding 
proportions. It is a work which may be safely said to challenge comparison 
with any decorative production of its class, either in our own time or 
that of any former period. 

Guascow Water Suppiy.—At the meeting of the Glasgow Town 
Council last Thursday, the report of the Water Commissioners for the year 
ending May 28, 1878, was presented. From this it appears that the rates 
assessed and levied during the year were the same as those Jevied during 
the previous year, and were—The domestic water-rate within the City 
and Royal Burgh of Glasgow (being the limits of the compulsory supply) 
8d. in the £1; and the public water-rate within the same limits, 1d. in the 
£1. The domestic water-rate levied beyond the limits of the compulsory 
supply was also the same asin the previous year—viz., 11d. in the £1. 
The abstract statement of account shows that 
The revenue for the year amounted to 
The revenue from river supply works 


£138,127 1 8 
165 7 2 
£138,292 8 14 
The expenditure, inclusive of annuities and interest, 


es er a a ar £113,040 0 7 
The expenditure for river supply works amounted to 2,410 3 2 
—- — 115,450 3 9 








. £2,812 5 1 
£138,292 8 lw 
- 136,203 15 & 

£2,088 13 2 


Balance carried to sinking-fund account . 


The total revenue for last year was. 
The total revenue for previous year was . 


Ueewense . « 0 8 8 


The total expenditure for last year, exclusive of sum carried to sinking- 
£115,450 3 9 


tina tun te ee ee ee 

The total expenditure for previous year, exclusive of sum carried to 
sinking-fund, was . . . ° ce eS an ee a es ee 
£4,437 15 0 


Decrease . ie ae oe 
The amount added to capital account during the past year was £71,669 
17s. 4d. ‘The sinking-fund set apart for the redemption of mortgages or 
annuities amounted to £149,639 1s. 3d. The Committee had resolved to 
continue, for the year commencing the 28th of May last, the same domestic 
water-rates and public water-rate as those of the preceding year. The 
quantity of water sent into the city and district during the past year 


averaged as follows :— 
Gallons per Day. 








From the Loch Katrine Works 29,926,284 
From the Gorbals Works 4,086,473 
Together . 34,012,757 

Average in 1876-77 ar eee 33,467,741 
d 545,016 


Increase 


Register of Hew Patents. 


APPLICATIONS FOR LETTERS PATENT. 

2795.—M‘Cauey, C., New York, U.S.A., “‘ Improvements in apparatus fo1 
burning hydrocarbons for lighting and heating purposes.’”’ A communi- 
cation. July 12, 1878. 

2826.—CarTER, J., Eaton Square, London, “ Improvaments in and relating 
to closed cisterns or tanks for containing water or other liquids.” 
July 15, 1878. 

2839.—Newton, W. E., Chancery Lane, London, “ Improved apparatus for 
drawing or exhausting and forcing, injecting, or impelling fluid and 
liquid bodies.” A communication. July 16, 1878. 

2840.—Srence, P., Manchester, and Intinecworts, T., Leeds, “ Improve- 
ments in the manufacture of sulphate of ammonia, and in preventing 
nuisances arising from said manufacture.” July 16, 1878. 

2815.—Ricuarps, W., Stockwell, London, “Improvements in gas-regula- 
tors.” July 17, 1878. 

2873.—SturGEoON, T., Horsforth, Yorks, ‘‘ Improvements in machinery for 
compressing air or other gaseous fluids, and also for exhausting the 
same.” July 18, 1878. 

2877.—Pass, E. pr, Fleet Street, London, “‘ An improved self-acting appa- 
ratus for removing or withdrawing air or other gases from water-pipes 
and other water conduits, in order to regulate the pressure of air 
therein, and prevent bursting or other injury thereto.” A communica- 
tion. July 18, 1878. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 

286.—CooxE, J., Durham, “Improvements in the construction of rotary 
engines and pumps.” Jan. 22, 1878. 

320.—DorENnpDorrFr, R., Manchester, ‘Improvements in prime movers, 
applicable also wholly or in part in the construction of apparatus for 
pumping, exhausting, or forcing fluids.” A communication. Jan. 24, 
1878. 

$42.Surrretp, T., Bermondsey, London, and Hotuanps, W. E., Brighton, 
Sussex, “‘ Improvements in hydrants or fire-cocks.” Jan. 26, 1878. 

562.—Jerrertes, J. H., Wolverhampton, Stafford, “Improvements in ball 
and bib taps.” Feb. 11, 1878. 

643.—Pirt, S., Sutton, Surrey, “Improvements in the separation of 
vapours or volatile bodies from gases or other vapours with which they 
may be admixed.” A communication. Feb. 15, 1878. 

1623.—Pintscu, J.,and Scuiitxe, J., Berlin, ‘“‘ Improvements in the means 
and apparatus for kindling and extinguishing or reducing lights by 
electricity for signalling and other purposes.” April 23, 1878. 

1757.—BRIcKNELL, A. L., Southampton Buildings, London, “ Improve- 
ments in means for joining the ends of lead pipes to each other, and for 
connecting fittings to sugh pipes.” May 1, 1878. 

















TO GAS ENGINEERS. 





D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engineers to the fact that the novel and original feature in connection with 


PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 


on the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 
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PH@NIX GAS COMPANY—KENNINGTON LANE STATION. 
GASHOLDER, 215 FEET DIAMETER, IN TWO LIFTS OF 44 FEET EACH. 
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The GRAND MEDAL of MERIT at the VIENNA EXHIBITION, and TWO MEDALS at the PHILADELPHIA EXHIBITION ’ 
have teen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, ENGINES, and PUMPS; 
Also 27 OTHER MEDALS AWARDED at all the GREAT INTERNATIONAL EXHIBITIONS. 


GWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES. 


The Judges report on the 
combined Exhauster and 
Steam-Engine exhibited at 
the Philadelphia Exhibition 
is—*‘ Reliable compact Ma- 
chine, well adapted for the 
purpose intended, of excel- 
lent workmanship.” 

GWYNNE & CO. have made 










jaarut 


the largest and most perfect 
Gas-Exhausting Machinery in 
the world, and have completed 
zu Exhausters to the extent of 


> TNT N) nN ] — 7 = 
Hn ie 

. - aN i i u mm y iH hint Nut 
7,000,000 cubic feet passed per i | mM NIN! | 

hour, of all sizes from to F i PS } 


cine es ena 

i ii | | i A 18 LON } Ni 1} Ii) } 

gH NARAWO RT NRA de 210,000 cubic feet per hour, nts i | aida DiNau hit i B aN HUI 

EXHAUSTER with Trunk Engine, capable of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Horizontal Engine combined. 
GWYNNE & CO. do not pretend to enter into a struggle with other makers in respect to cheapness, They have never sought to make price the chief 

consideration, but to produce machinery of the very highest quality, and most approved design and workmanship. The result is that in every instance their work is 

giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their Machinery for years past. 

Exhausters, with or without Engines combined, can be made to pass the gas without oscillation or variation in pressure 


Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 
PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne ¢ Co.’s New Catalogue on Gas-Exhausting and other Machinery may be obtained on application at the above Address. 


BEALE’S IMPROVED PATENT CAS EXHAUSTERS 











WITH 


Wrought-Iron Spindles and 


ENGINES COMBINED. 


SOLE MAKERS, 


GEORCE WALLER & CO. 


MAKERS OF ENGINES, EXHAUSTERS, 
INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 

TAR, LIQUOR, AND OTHER PUMPS, 
SCRUBBERS AND PURIFIERS, 
CONDENSERS, BOILERS, &c. 
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Awarded Silver Medal at 


the Manchester Fxhibition of the Society for the Promotion of Scientific Industry. 
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Phoenix Engineering Works: 
HOLLAND STREET, SOUTHWARK, S.E. 


Now Ready, price 28s., handsomely bound in Morocco, cloth sides, gilt edged and lettered, 
THE FIRST VOUUME 


KING'S TREATISE 


ON THE 


SCIENCE AND PRACTICE OF THE MANUFACTURE & DISTRIBUTION 


COAL GAS. 


EDITED BY THOS. NEWBIGGING, C.E., M.Inst.C.E., AND W. T. FEWTRELL, F.C.S. 





_ This Volume contains 460 pages of Letterpress, and is illustrated by 521 Woodcuts and 36 page and double-page Engravings, 
printed on Plate paper, and a full-page 


COLOURED ENGRAVING OF THE BECKTON GAS-WORKS, 


Forming a Frontispiece to the Volume. 


ORDERS RECEIVED BY THE PUBLISHER, 
WILLIAM B. KING, 11, BOLT COURT, FLEET STREET, LONDON, E.C. 
PAMPHLET ON DIP-PIPES, &c., 


' ’ | . 
AM a] YEO'S PATENT ENGINE PACKING, | R ANDREWS, Bricklayer and Retort 
post free 64d., on application to W. Wuirr, Gas- Price 1s. 8d Ib : @ Setter, 114, Elsley Road West, Shaftesbury Park 
Works, Abersychan, Mon. See Reviews in the Gas Trade cally teste? cP wee PNeague Estate, Lonpon, S.W. Estimates given for Building New 


Cireular and oe March 29, 1878, and Design and eet on ce Benches, Setting Retorts. References and terms on 
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ow ready, revised and considerably enlarged, price 5s. es 

HE TRANSFER OF GAS-WORKS TO SULPHATE OF AMMONIA PLANT. MR. EDWARD SANDELL, 


LOCAL AUTHORITIES. The latest statistics and [HE Newest, Best, and Cheapest Plant} *sociate of the Society of Accountants in England, 

analyses of working under Municipal Management, 1868-78, for Making SULPHATE of AMMONIA. Plans a Publisher of the : 

with the Londor Gas Supp y, 1878, by ARTBUR SiLvER-| may be obtained for the erection of this economical and Gas Companies Expenditure Journal,” 

Tworne, Consulting Engineer. ; | efficient apparatus, or tracings of plans with specifications, | Begs to announce his REMOVAL from Skinner's Plaee, 
Crosby, Lockwoop, AND Co., 7, Stationers Hall Court, | Terms moderate. Sise Lane, to 


Lonvon, E.C. | Address Jonn G, Harvey, Little Island, Cork. No. 2, GT. GEORGE STREET, WESTMINSTER. 
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ANTED, Readers of the Pamphlet, 
"Srpuee‘Theepenes det rom the Author 
an P< A my Gas-Works, SYDENHAM, 8.E. ; 


ANTED, a Meter Inspector for a 
Suburban Gas Company. Must awn under- 
stand the work, and have a knowledge of Gas-Fitting. 
Apply, by letter, to No. 476, care of Mr. King, 11, Bolt 
Court, Seale Srreet, E.C. 








ANTED, immediately, for South 
Wales, an efficient GAS-FITTER. Must be expe- 
rienced, and able to repair and take indexes of meters. 
State wages required, experience, and references to 
No. 477, care of Mr. King, 11, Bolt Court, F eet Street, 
Lonpon, E.C, 


Ww 4s TED, a Situation as Working 
Manager or Foreman, or Inspector, Collector, and 
Meter Fitter. Seven years experience. 
Address No. 478, care of Mr. King, 11, Bolt Court, 
Fiekrt 8rreet, E.C. 


ANTED, for a small Gas-Works, a 
good steady Man as STOKER. One able to do 
smith’s boa preferred. Constant job to a suitable man. 
Wages . per week, overtime paid. None need apply 
whose character will not bear investigation. 
Apply to W. F. Broapperry, Gas-Works, SouTHEND-ON 
SKA. 











TO CONTRACTING GAS ENGINEERS AND 
GAS COMPANIES. 


war TED, by the Advertiser, a Situa- 
tion as FOREMAN in the Erection of Gas Appa- 
ratus or MANAGER of Gas-Works at home orabroad, Has 
completed three engagements abroad in erecting gas app2- 
ratus. First-class testimonials. 
Address H. Srraney, 7, Suez Terrace, St. Jamee’s Road, 
Old Kent Road, Lonpon, 8.E. 


WANTED, by Samuel Thompson & Co., 
Colliery Office, Lancaster, APPLICATION for 
PRICES from Gas Managers who are prepared to receive 
Tenders for GAS COAL or CANNEL, 

John Leigh, Esq., M.R.C.8., F.C.8., &c., &c., in his 
analytical report of 8. T. & Co.’s Coal, says: “‘It is 
remarkable for its purity, I have scarcely ever examined a 
Coal containing so small a quantity of ash, and when Cannel 
of the best description is scarce, it may well replace this 
naterial.’” 





TO TAR DISTILLERS. MANCHESTER CORPORATION GAS-WORKS, 


Atherton Board | invite AMMONIACAL LIQUOR. 

TENDERS for the purchase of the TAR and G: C it f th C . 
AMMONIACAL LIQUOR to be produced at their Gas- THE as Committee o e orporation 
Works during a period of One, Two, or Three years from of Manchester are prepared to receive TENDERS 
the lst of September next. for the Purchase of the AMMONIACAL LIQUOR to be 

Further information may be obtained from the under- | produced at their Gaythorn and Rochdale Road Works 
signed, to whom tenders should be addressed not later than } during a pee of One or more years, commencing from the 
Monday, Aug. 5. | lst day of January, 1880. 

By order, | In addition to tenders for the purchase of the Liquor in 
DANIEL ScuortEtp, Clerk. | its crude state, the Committee will also be prepared to 
Atherton, near Manchester, July 15, 1878. |consider TENDERS for its DISPOSAL, either by manu- 
| facture into my awed of ete ayer the above-mentioned 
i | Works on their behalf, or in any other manner, 
PRE Directors of the Walthem Abbey | Tbe Committee reserve : themselves the option of 
" | hich 
TENDERS for the surplus TAR and AMMONIACAL | agvebting, the offer, the terms of which they may deem most 
~~ % Gate Wate Ser Re yer Cay They do not bind themseives to accept the highest or any 
fo Be a , tender. 

Estimated ‘quantity, 20,000 gallons of Tar, and 60,000| " Sealed tenders, addressed to the Chairman of the Gas 
gallons of Liquor. , ts Committee, Town Hall, and endorsed ‘ Tender for Ammo- 

Tenders, endorsed ‘‘ Tender for Tar and Liquor,” to be | niacal Liquor,” must be delivered at these Offices, on or 
delivered on or before Thursday, the Ist prox., at the | pefore Tuesday, the lst day of October next. 

Office, of the Company, Waltham Cross, Herts, where | “Porms of tender and further particulars can be obtained 
further particulars can be obtained on application. lon application to Mr. George B. Jackson, at the Gas 
By order, | Offices. By order of the Gas Committee, 
H. Townsenp, Manager. | osEPH Heron, Town Clerk. 
Town Hall, Manchester, May 31, 1878. 


MANCHESTER CORPORATION GAS-WORKS, 


AMMONIACAL LIQUOR. 


HE Time for receiving Tenders has 
been EXTENDED from the Ist of August to the 
Ist of October next. 
By order of the Gas Committee, 
Joseru Heron, Town Clerk, 
Town Hall, Manchester, July 5, 1878. 

















T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


DEAN'S PRIMROSE GAS COALS. 


South Metropolitan Gaslight and Coke Company, 
London, July 12, 1878. 
The Owners of the Dean’s Primrose Colliery. 


Dear Sirs,—I bave much pleasure in stating that this NOTICE TO MANAGERS OF GAS COMPANIES. 
Company have regularly used your Coals for more than THE LAW UNION FIRE AND LIFE INSURANCE 


thirty years, and that in all essential particulars they give | GompaANY, of No. 126 Chancery Lane, London, grants 
, ° ’ " ’ ? 


the most satisfactory results. Polici f sh as 
: olicies of Insurance on Gas-Works, and Buildings con- 
The yield of Gas ie from 9700 to 9800 feet per ton, of full nected therewith, which cover risk of explosion and spon- 


Referces Standard Burger ; and the Coke 1s of very good | taneous ignition of Coal, on very advantageous terms, 
valley. whilethe enantit te about 40 bushels to Toe tom Full particulars will be sent post free on application to 
q y, 4q y Frank M‘Gepy, Secretary. 


of Coal. 
I consider Dean’s Primrose Coals to rank amongst the 198, Chapesry Lane, Londen. ee D.. Rams 


first-clase Gas Coals from the Durham Coal-Field. 
W. LIDDALL, 


Yours truly; Gzorce Livesry. 
Public Accountant, 

















These Coals are also used by The Gaslight and Coke 
Company (London), and other English and Foreign Gas 
$ 





THE Advertiser is desirous of meeting 
with an Appointment as MANAGER or ASSISTANT 

MANAGER of a Gas-Works. Has had the charge of a 

works where the annual make was 99 million cubic feet of 
yas. 

° Copies of testimonials on application to Joan Henry 

Lyon, 24, l’ark Street, MACCLESFIELD. 


H® RY LYON (14 years Engineer and 


Manager of the largest of the Manchester Corpora- 
tion Gis- Works) Mechanical and Consulting Gas Engineer, 
reports upon the condition and value of Gas- Works, supplies 
plans and specifications of all Apparatus appertaining to 
Gas-Works, and re-models existing Works, 

Address Brooklyn, near Halliwell Lane, Cheetham Hill 
Road, MANCHESTER, 


DEVONPORT WATER COMPANY. 


COLLECTOR WANTED. 
HE Devonport Water Company are 


prepared to receive Applications for the Appointment 
of COLLECTOR, Candidates must not be under 25, nor 
above 45, They will be required to devote the whole of 
their time to the duties, and to find security to the extent 
of £300. Salary £120 a year, with the prospect of an 
increase. 

Applications to be made to the undersigned, in the first 
instance by letter, in the handwriting of the Candidate, 
with copies of testimonials, which copies will not be 
returned, 

Applications to be sent in prior to the 25th inst. No one 
but a thoroughly efficient person need aprly. 

By order of the Directors, 
: ALAN B. Bone, Secretary. 
23, Ker Street, Devonport, July 15, 1878, 


N SALE—A Station-Meter (with new 


Drum), capable of passing 10,000 cubic feet per hour, 
with Hydraulic Valves, Bye-Pass, &c. ; 10-in. Connections. 
Has been removed to make room for one of larger capacity. 

For particulars and price, apply to Gzorck Newron, 
Gas-Meter Manufacturer, Union Street West, OLpnam. 








Foe SALE — One 50 ft. by 14 ft. Gas. 


HOLDER, nearly new, with Columns and Girders. 
Price £225, a bargain. 

Also a STATION-METER, in good working order, to 
pass 15.000 feet per hour; and Four 10 ft. PURIFIERS 
with Hydraulic Centre-Valve, 

Apply to J, 8. Reeves, Manager, Gas-Works, Bitsron 


TO GASHOLDER MAKERS. 


RE Directors of the Harlow and 

Sawbridgeworth Gas Company are prepared to receive 
TENDERS for the construction of a GASHOLDER, 60 ft. 
by 14 ft., at tiarlow, 

Tenders to be sent not later than the 30th inst. to Mr. 
George Pryor, Gas-Works, Harlow. 

The plans and epecifications can be seen, or copies 
travsmiited, on applicationto Mr. H. E. Jones, 203, Wap- 
ping, Lonnow, E. 


TO COLLIERY PROPRIETORS AND OTHERS. 


THE Oldham Corporation Gas-Works 
Committee are prepared to receive TENDERS for a 
supply of about 40,000 Tons of CANNEL and COAL. 
Particulars and forms of tender may be obtained on ap- 
plication to Mr, Herbert Andrew, Gas Offices, Oldham. 
Tend+rs to be sent in on or before Tuesday, July 30, 1878. 
By order, 
H. Boorn, Town Clerk, 








Oldham, July 18, 1878, 





15, UNION COURT, 
OLD BROAD STREET, E.C. 


Steamers loaded with quick despatch in the River Tyne. 
Price and other terms on application at the 


FITTING OFFICE, NEWCASTLE-ON-TYNE. 








Now ready, price 10s. 6d., 


AN ANALYSIS OF THE 
METROPOLITAN GAS COMPANIES ACCOUNTS 


FOR 1877, 
(In continuation of the Eight previous Years, 1869—1876,) 


COMPILED AND ARRANGED BY JOHN FIELD, 


Many YEARS AccounTANT TO THE LATE IMPERIAL Gas CoMPANY. 
By tke same Author, 


A COMPARATIVE AVERAGE ACCOUNT BOOK, 


FOR THE ENTRY OF GAS COMPANIES ACCOUNTS FOR SERIES OF YEARS. 
Price, for Half Yearly and Yearly Comparison, Foolscap Size, 21s.; Quarto, 12s. 6d ; for Yearly 
Comparison only, Quarto, &s. 6d. 


To be had of W. B. KING, ‘‘Journal of Gas Lighting,” 11, BOLT COURT, 
FLEET STREET, E.C,; 


OR OF 


EDEN FISHER & CO., Stationers and Engravers, 50, LOMBARD STREET, 
LONDON, E.C. 


BEST GAS COALS 


DIRECT FROM THE 


MARQUESS OF LONDONDERRY’S COLLIERIES, 
COUNTY OF DURHAM. 
For Prices and Particulars, apply to 


MR. S, J. DITCHFIELD, 
LONDONDERRY OFFICES, SEAHAM HARBOUR, COUNTY OF DURHAM. 


KORTINGS STEAM-JET EXHAUSTER. 


IMPROVED CLELAND'S PATENT. 
UPWARDS OF 300 IN USE. 


CLELAND'S SLOW-SPEED CONDENSER & STEAM SCRUBBER. 















FOR PARTICULARS, APPLY TO 


KORTING BROS., 


17, LANCASTER AVENUE, MANCHESTER, 


OR TO 


GERALD J. TUPP, 8, John Street, Adelphi, W.C., 
LONDON, 
SOLE AGENT FOR ENGLAND AND WALES. 
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BASE FOR NETER ; 

WITH DOOR exPIVOTS 1 
IFAS oS 


AVERAGE METER SYSTEM 


FOR 


STREET-LAMPS. 


OreninG tn Footway, 16} 1n. BY 16} IN. 


Dertn or Box, 17} 1. 


A 


wy Lest COO 


VA 


WARNER & 


UNDER-ROADWAY BOX 
ARRANGEMENT. 


The above is the best and simplest arrangement 
ef Street-Lamp Wet Meter and Box for placing 
under roadway. 

The index is read, the water supplied, and the 
overflow-box pumped, without disturbing any in- 
side lid, but only the footway door. 


FOAL APO. 


COWA 


PILLAR 
ARRANGEMENT. 


The base of the Lamp-Pillar is 
but slightly increased in size to 


| hold the Meter, and all danger of 
| freezing is removed by charging the 
| latter with 3-5ths water and 2-5.hs 


To prevent water entering the box, the inside lid | 
is made raised, and the edges (provided with an | 
india-rubbir washer) returned over those of the | 


box, the thumb-screw and index openings being 
protected by water-tight ‘‘collars.” 


When necessary to take out the Meter, remove | 


the filling and emptying plugs, and the two thumb- 
screws which secure the inside lid, which can 
then be taken off, and the Meter disconnected at 
inlet and outlet unions. 

The footway frame can be supported either by 
brick work or by ** lugs’’ cast on the box. 


The Meters in our ‘Under-roadway Boxes and 
Lamp-Pillars are on the “ Warner and Cowan” prin- 
ciple, and, therefore, practically unvarying in their 


registration. 


glycerine, insted of water only. 

The Pillars are made with or 
without roots, as shown on draw- 
ings respectively. 

Lanterns, as shown, are glaz d, 
painted, and ready for fixing, but 
for FXPOKT ORDERS they can be 
supplied in pieces ready for putting 
together and glazing at destination, 
whereby the risk of breakage ia 
transit is lessened, and the freight 
reduced owing to the smaller space 
occupied, 





SS 





i 


= —— 


WARNER & COWAN METER IN 
STREET-LAMP PILLAR. 


B. COWAN, LONDON, MANCHESTER, & EDINBURGH. 
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Mr. ROBERT DEMPSTER, Sen., 
CONSULTING GAS ENGINEER, 
Of Messrs. Robert Dempster and Sons, Rose Mount 
Gas Engineering Works, 
ELLAND, near HALIFAX, 
May be consulted on all matters connected with Valuations, 
Arbitrations, and Parliamentary Applications connected 
with Gas-Works. Our R. D., Sen., having been engaged 
on extensive Arbitration Cases, which, combined with his 
experience in Construction and Contracting, his knowledge 
of Engineering and Valuations, is both extensive and 


reliable, 
ALFRED LASS, 


fP?ECIAL ACCOUNTANT FOR GAS COMPANIES, 
80, GRACECHURCH STREET, LONDON. 


Accounts analyzed and Statistics Prepared for Parha- 
mentary Proceedings, Arbitrations, &c. 

The Forms of Account, which have been specially 
designed to meet the requirements of the Gas-Works 
Clauses Amendment Act, 1871, are now in use by many 
Gas Companies, and have been universally approved. 

The above forms are registered. 2 

Water Companies Accounts also prepared and adjusted, 

CONSULTATIONS. 


JOHN ROMANS, C.E., F.G.S.E., 
CONSULTING GAS ENGINEER 


CANNEL COAL FACTOR, 
30, St. Andrew Square, EDINBURGH. 


Plans and Estimates furnished; Gas-Works, Apperstas, 
Pipes, Machinery, Fire Goods, &c., supplied, or Attested 
and Shipped for Exportation. 

GAS-WORKS TAKEN ON LEASE. 


Mr. Romans has for upwards of 30 years been practically 
engaged in the Manufacture of Gas, and has, by extensive 
oan ascertained that by JUDICIOUS INTER- 
MIXTURE of the lighter with the heavier gases, much of 
the rich Hydrocarbons CAN BE 8AVED, which otherwise 
ARE LOST, during the process of manufacture. He is 
therefore enabled to give advice to those who favour him 
with their orders for Cannel, as to the class which will 
secure for their standard of illuminating power the 
HIGHEST ADVANTAGEOUS RESULTS. 


ANALYSIS AND PRICES FORWARDED ON APPLICATION. 


TORBAY AND DART PAINT 
COMPANY, LIMITED. 


Works: 
DARTMOUTH & BRIXHAM (TORBAY) DFVON. 
OPrFIces : 
3, GREAT GEORGE STREET, WESTMINSTER, 
LONDON, 8.W. 














SOLE PROPRIETORS AND MANUFACTURERS 
oF 
WOLSTON’S CELEBRATED 


TORBAY IRON PAINTS. 


These Paints have been for many 

ears extensively used in Her 

ajeaty’s Royal Dockyards, Wool- 

wich Arsenal, the Shorncliffe and 

Curragh Camps, War Departments, 

and Colonies, and are largely sup- 

a, GAS COMPANIES,  Shipowners, 

; 4 ipowners, 

TRADE MARK Engineering Establishments, Rail- 

way Carriage and Wagon Works, and the Paint Trade 

generally. They are the Best PROTECTORS of Woop, 

CEMENT, and IRONWORK, even arresting corrosion 

after it has set in; and their base being oxide of iron, 

they are free from those properties which make lead 

aints so destructive to iron. They do not scale or 

lister, are not affected by great heat, and are the 

only Paints which will resist the effects of sulphu- 

vetted hydrogen. Their DURABILITY and covering 

propertiez have borne the test of A QUARTER OF A 
CENTURY’S PRACTICAL TRIAL. 

The undermentioned colours—ground in best lin- 
seed oil, and requiring only to be thinned down for 
use in the ordinary way—are kept in stock :-— 

Torbay Brown, Torbay Red, 
Dart Green. Blate. 
Dart Yellow. Buff. 
Brixham Black. Torbay Chocolate, 
Light Blue. Cream Colour, 
Dart Brown. Dart Umber. 
Imperial Stone. Light Stone. 
Bronze Green. Salmon Colour, 
Navy Green, Lead Colour. 
Carriage Red. Dark Stone. 
Light Bead. Crystal Palace Blue. 
Light Green. Iron Grey. 

All other Colours made to order, 


READY-MIXED PAINTS. 
A great variety of Colours ready mixed for the 
brush are also always kept in Stock, in 3 1b., 7 lb., 
14 1b., and 28 Ib. cans. 


Prices and Testimonials on application. 





ECONOMY IN THE PRODUCTION OF GAS. 


PLUTONIC CEMENT, 


For Jointing and Repairing Retorts and Ovens i action and out of action. 


A Pamphlet on the advantages of the above, with modes of Application, References, Prices, &c., free by 
post, from the Sole Manufacturer, 


WILLIAM RICHARDSON, Gas anp Hypravtic ENGINEER, 
CHARLES HENRY STREET AND BISSELL STREET, BIRMINGHAM. 


JOHN HALL AND CO., STOURBRIDGE, 
Manufacturers of FIRE-BRICKS, LUMPS, TILES, 








AND EVERY DESCRIPTION OF FIRE-CLAY GOODS, 
N.B.—A Stock of 15 and 16 in. CIRCULAR RETORTS always on hand, Other kinds made to order 
on short Notice. 


FISON’S PATENT SELF-REGULATING GAS-EXHAUSTING 
APPARATUS wm. 

















Ensures greater 
uniformity of pres- 
sures in retorts 
than any in use, 

Being self-regu- 
—¥, lating, can be ap- 

a plied to any des- 
cription of engine 
or exhauster. 

=4 Is simple in construc- 
tion, and cannot get out 
of order. 


JASPER & WM. SNOWDON, Manufacturers, 
OLD BANK CHAMBERS, PARK ROW, LEEDS. 


Full Particulars, Testimonials, Descriptive Circulars, Estimates, &c., on application. 
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GEORGE NEWTON, 


UNION STREET WEST, OLDHAM, 
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MANUFACTURER OF 


SQUARE STATION-METERS, with PLANED JOINTS; 
ROUND STATION-METERS, wrrs CAST-IRON STANDS; 
WET AND DRY CONSUMERS GAS-METERS, GOVERNORS, &c. 











July 23, 1878-] THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, 141 
ATHELS’S Patent Gas-Washer is an 


J, BEALE’S NEW PATENT GAS EXHAUSTERS, | & csrsstent seme oes tom tr, ammoni, eter, 


and carbonic acid, reducing the cost of subsequent purifi- 
MANUPA RED SOLELY BY cation 30 to 50 per cent. Needs no motive power or atten- 


tion beyond drawing off and recharging as required. Has 


no moving parts or complications to get out of order. Is 
B D oO N K I N oO of moderate cost, and is practically indestructible. 
e * Application to be made to the Manuracruners, the 











Horseley Company, Tipton, STAFFORDSHIRE. 
ua it These Exhausters have but one solid slide, which ensures ian ag OPE Se 
less wear and tear, and less friction, and thus fewer repairs 
are necessary. They are made with two outside bearings 


and all latest improvements. 






PRICE’S PATENT COKE & COAL BARROW 


effecting a great saving 
me of time, labour, and ex- 


pense, 
For particulars, B a, 
&c., apply to Mr. E. Patcr, 


Messrs. B. D. & Co. ALSO MAKE 
Inventor and Patentee, 
Gas - Works, Hampton 


STEAM-ENGINES FOR DRIVING GAS EXUAUSTERS. I 
VALVES FOR GAS, WATER, — - 








STEAM, HYDRAULIC MAIN, TAR, AMMONIACAL | suae eat 02. late ALBERT 
if : an » la 
LIQUOR, &c. J @ KELLER, Guent.—The removal of the import 





HOPE 
IRON 
WORKS, 
















tention of the Gas Companies of Lendon, and other Cities, 
value. 
OR | 
(Established 1820,) 
SOUTHWARK, LONDON, 8.E., 
ASH Ni @) 2 gr & WH | LE, Derét for STOURBRIDGE anp NEWCASTLE 

As supplied to the Im- 

‘ | Jjinflating Well Dresses, 
Retort-Lids, Boilers, Cast and Wrought Iron | 


to the very superior quality of the RETORTS manu- 
factured by them. They can be made of any size, in one 
Communications addressed to J. 8uGe & Co,, Guznt, 
will receive immediate attention. 
T FE E S PIRE-BRICK AND TILE MERCHANTS, 
8 Wholesale and for Exportation, 
FIRE-BRICKS, LUMPS, TILES, and FIRE-CLAY, 
GA S & N G | N c E p S & C 0 NT R and every Article suitable for 
ACTO R S, G4S AND WATER WORKS. 
| 
: ial, Chartered, and 
GAS APPARATUS OF EVERY DESCRIPTION, | | My BRP, Sther‘London and Pro- 
| vincial Gas Companies. 
Stokers Gloves, India- 
Rubber Suction and 
Tanks, Iron Roofing, Bridges, Girders, 
And GENERAL IRONWORZ. 


~ WORKS: 55a, BLUE ANCHOR ROAD, BERMONDSEY, LONDON, S.E, | {uti¢s.0% Earthenware permitting the entry of Clay Retorts 
STOCKTON | Bieter moter ta compurtsok We thet 
AMES NEWTON & SONS, 
SS oe FALCON DOCK, 78 anp 79, BANKSIDE, 
MANUFACTURERS OF GASHOLDERS, | CLOTH GAS-BAGS FOR MAINS, 
Including Improved Bellows and Valves for 
DeliveryHose,Gas-Tubing, Leather, 






India-Kiubber, and Gutta - Percha 
Machine-Rande,Sheet and Washers, 
and Steam Joints. 


T. BUGDEN, Manufacturer, 
N.B.--Estimates for all Gas Plant and Remodelling supplied on application. | 107, GOSWELL ROAD, LONDON, E.C. 


METALLIC OXIDE PAINT, 


Specially cleats for painting Iron and Woodwork in and about Gas-Wrorks, as it is not affected by the ammoniacal gases always present, but will keep its 
Colour and Hardness under the most trying circumstances; it forms a very hard surface, and effectually prevents iron from corroding ; it will not crack or 
blister, and resists alike the heat of summer and the cold of winter. 


Used extensively throughout Lancashire, Yorkshire, and neighbourhood. Among our customers are the following :—The Manchester and Salford Corporations ; 
the Gas Companies at Rochdale, Sowerby Bridge, Halifax, Stalybridge, Blackburn, Leigh, St. Helen’s, Bolton, Ashton, Blackpool, Hyde, Rhyl, Penmaenmawr, &c. 
Supplied mixed ready for use, or in stiff paste, 


J. E. WILLIAMS & CO., VICTORIA PAINT WORKS, COLLYHURST, MANCHESTER. 


THE AMERICAN GAS-LIGHT JOURNAL. 


A.M. CALLENDER & CO., Proprietors. G. WARREN DRESSER, Editor. 


Issued Semi-Monthly at No. 42 Pine Street, New York City. 


‘bis Journal is especially devoted to Gas Engineering and Manufacture, and is the official organ of the 
AMERICAN GAS-LIGHT ASSOCIATION, and the NEW ENGLAND ASSOCIATION OF GAS ENGINEERS. 
Subscriptions at $3.50 per annum, post paid, to Great Britain, may be made direct by forwarding Post Office Money Order 
or Draft to the above address. Rates of advertisement, $2.00 an inch. Special rates for larger snare 


THE 
STANDARD WASHER AND SCRUBBER. 
[KIRKHAM, HULETT, AND Cl ANDLER’S PATENT.] 


Some of the advantages claimed for this Ap, aratus are as follow :— 


The Exposing of a large Amount of Effectually-wetted Surface (which is continually repro- 
duced) to act upon the Gas. 

Unerring Regularity in the Distribution of the Liquor. 

Saving of Expense in Providing and Exchanging Scrubbing Material—none being required. 

Economy of Space, thus enabling the Apparatus to be protected from the Weather. 

Economy of First Cost and of Maintenance. 

It works without Pressure. 

It is particularly adapted for Gas-Works where Sulphate of Ammonia is manufactured. 

















Applications for Prices, ¥c., to be made to 
Messrs, KIRKHAM & HERSEY, GAS ENGINEERS, 21, ABINGDON STREET, WESTMINSTER. 
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THE BROUGHTON COAL COMPANY, 
GAS COAL COLLIERIES, NEAR WREXHAM, 
Are prepared to Supply their excellent GAS COAL on very 

favourable terms. 
This Coal yields more than 10,000 cubic feet per Ton of 
gas of good quality, in practical working on the large scale. 
A large purchaser reports the coke to be clear, of a quality 
rarely equalled in the retort-furnace, and much liked by 
the stokers. 


THOMAS CARR & SON, 
MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, &c., 


SCOTSWOOD FIRE-BRICK WORKS, SCOTSWI0D-ON-TYNE, 
Also Makers of all kinds of Common Building Bricks, and 
of Pressed White and Red Bricks for Facing. 


BiatLey IRON WORKS, 
CHESTER-LE-STREET, 
DURHAM 


Manufactory for every description of Casting and 
Machinery for Gas-Works and Water-Works. 
Warehouse in London for Cast-Iron Pipes and Con- 
nexions of all sizes and in any quantity, Scott’s Wharf, 
Bankside, Southwark. 
Agent in London, Mr. J. Manwarina, 101 Cannon 
Street, E.C. 


———— 


GREAT SAVING OF LABOUR. 
ENOCH’S PATENT 


P 








F Size, for Services ‘in Pipes, 2 to 


G Size, for Services in Pipes, 2 to 
6 in. bore, with Telescope Cramp. 410 0 


ORTABLE DRILLINC-MACHINE, 


| Now in use by all the Principal Gas and Water Companies in the 
' United Kingdom. 


E Size, for Services in Pipes, 2 to 


£3 10 0 
400 


Drills, 1s. 6d, each. 


Machines sent on approval, if desired. 


Prices for other Sizes and Modifications, with full 
Particulars and Testimonials, on application to 


ALEXANDER ANDERSON, 


Office: 9, London Street, E.C. Warehouse: Vine Street, Minories, London, E, 





BOUCK & CO., LIMITED, 
TAB DISTILLERS & MANUFACTURING CHEMISTS, 
MILES PLATTING, MANCHESTER. 

BRANCH WORKS, BLACKBURN. 


BUYERS OF COAL TAR, 


And Crude Products therefrom, 
AMMONIACAL LIQUOR, &c. 











TO GAS-METER MANUFACTURERS. 
G. A. BAILEY AND CO., 


MANUFACTURERS OF EVERY DESCRIPTION OF 
8tation, Hourly Rate, Experimental, and other Indexes, 
Wheel and Worm Cutters, 

86, CRAMPTON STREET, NEWINGTON BUTTS, 
LONDON, S.E, 








N.B.—Materials found or otherwise. 
Tue BEST & CHEAPEST 
For every purpose to which 
Paint is applied. 
MANUFACTURED IN ALL 
CoLours BY . 


THE SILICATE PAINT CO., 
LONDON— LIVERPOOL— 
107, CANNON STREET, E.C.  SEEL STREET. 


GRIRDROD'S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in., 14 in., 14 in., and 
2in. Gas Threads, complete 
£7 103. 

In use at the chief gas- 
works, and giving great 
satisfaction. 

For other useful goods, see 
Railey’s ** Illustrated Inven- 
tions,” post free 3s. 6d.; 
gratis to ledger customers. 


W. H. BAILEY & CO., = 


Brassfounders, Gauge 
Injeetor and Tool Makers, 


ALnion Works, Sarrorp, 
LANCASHIRE. 


MANN & OWENS 
PATENT SCREW & CAM GAS-VALVES. 


SIZES from 2 In. to 48 In. 
As supplied to 
THE GASLIGHT & COKE CO., 
LONDON: 


LON : 

The CORPORATIONS of 
MANCHESTER, BIRMINGHAM, 
CARLISLE, OLDHAM, 
8TO SKTON, HALIFAX, &c. 
And t» the following Companies— 


viz.: 
PHENIX, SOUTH METROPO- 
LITAN, BRENTFORD, 
WINDSOR ROYAL, IPSWICH, 
WEST HAM, BILSTON, 
ARUNDEL, DUDLEY, 
8ST. HELEN’S, MORECOMBE, 
THRAPSTONE, &c., 
And to the —— WORKS 


t 
BRITISH GASLIGHT COMPY,. 
Every Valve warranted perfectly Gas-tight. 






















SOLE MAKERS, 8. OWENS & CO,, 
ENGINEERS, 
WGITEFRIARS STREET, LONDON. 
PRICES ON APPLICATION. 





GAS PURIFICATION. 





BAILES & HALLSWORTH, 
CONTRACTORS FOR THE 


PURIFICATION OF COAL GAS 


PATENT HYDRATED PEROXIDE OF IRON MATERIAL. 
The Material is adapted specially for taking up sulphuretted hydrogen, and will simultaneously 


absorb any ammonia that may pass the scrubbers. 


The spent oxide resulting from our Material is more valuable than that from natural oxide of iron, 


and manufacturing chemists buy it in preference. 


The Material has now been in use during the past three years in most of the principal Gas- Works in 


Yorkshire and elsewhere. 


It contains considerably less moisture than natural oxide of iron, and is much cheaper and more 


efficient as a purifying agent. 


& H. are purchasers of Spent Oxide, or will take Spent in exchange for New Material. 
FOR SAMFLES AND TERMS, ADDRESS— 
BAILES & HALLSWORTH, COPPERAS WORKS, ARMLEY. LEEDS. 





J. & J. BRADDOCK, 
GLOBE METER-WORKS, 
OLDHAM, 


Beg to submit to Gas Engineers their 


PATENT COMPENSATING GAS GOVERNOR, 


Which is designed to give an uniform pressure at the Outlet to the Main 
at all draughts up to the full quantities which the Governors are made to control, such 
outlet pressure being less than the initial preseure. 











VERTICAL SECTION ; 
They can be made with Float in the Bell, or counterpoise as per section. 











The uniformity of pressure is 
»btained by introducing a com- 
pensating chamber into the Bell 
or Holder of the Governor, which 
compensator is of the same area 
as the valve, both of which are 
operated on by the initial pressure, 
thereby placing the valve in equili- 
brium, no matter what the initial 
pressure may be. The action on 
the Bell is by the Gas passing 
along a pipe from the outlet, and 
the pressure is regulated by weights 
in connexion with the Bell as 
required. 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate 
the Bell comes in contact with the 
water of the tank, which water will 
remain comparatively sweet and 
free from odour. That in case of 
accident to the Bell, no more Gas 
can escape than would pass up the 
pipe covering the valve-rod and 
Bell supply-pipe. 

These Gevernors have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results. 
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F, & C. OSLER, 


45, OXFORD STREET, LONDON, 
MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET. BIRMINGHAM. 
EsTaB.isHEeD 1847, 


WwW. 


MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS. 


WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 


TABLE GLASS OF ALL KINDS, 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 





THE HORSELEY COMPANY, 


LIMITED, 
TIPTON, STAFFORDSHIRE. 
LONDON OFFICE: 
6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c,, 


MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED 
LAMP-PO8TS, PIPES, 
AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 
MAKERS OF ROOF'S, BRIDGES, &c. 





S. OWENS & CO., 


WHITEFRIARS STREET, LONDON, E.C., 


HYDRAULIC ENGINEERS, 
AND MANUFACTURERS OF 


PUMPING MACHINERY of every Description. 


SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 


BLAKE’S PATENT STEAM-PUMPS, 
More than 10,000 in use, 


ESPECIALLY ADAPTED FOR USE IN GAS AND CHEMICAL WORKS, FOR 
PUMPING TAR, WATER, AMMONIACAL LIQUOR, ACIDS, &c. 


The following are some of the prominent advantages of the 
BLAKE PUMP:— 


It is interchange- 
able in all its work- 
ing parts, 

It will deliver more 
water than any other 
pump. 

It is made of best 
materials in the most 
workmanlike man- 
ner. 

Can be worked at 
20 strokes per hour, 
or 200 strokes per 
minute. 


It will start at any 
point of stroke. 

It has no dead 
point. 

It works fast or 
tlow, with the same 
certainty of action. 








It is economical. 
Has a lead on the 
slide-yalve, 

It is compact and 
durable, 


This Illustration represents Boiler-Feed Pumps, Sizes Nos. 1, 2, and 8, with Hand Lever for 
working Pump when Steam is not available. 


SOLE MANUFACTURERS OF 


MANN & OWENS 
IMPROVED PATENT GAS-VALVES. 


SS 


PRICED LISTS AND FULL PARTICULARS FURNISHED ON APPLICATION. 





JAMES OAKES & CO., 
ALFRETON IRO-WORRS, DERBYSHIRE, 


WENLOCK a WHARF, 21 & 22, WHARF ROAD, 
TY ROAD, LONDON, N., 
Keep a aa and at their works large stocks of PIPES 
au oT OCONN EXIONS (14 to $6 inches in diameter); also 
make and supply Retorts, Tanks, Columns, Girders, pecial 
Castings required by Gas, Water, Railway, Telegraph, 
Chemice!, Colliery, and other Companies. 
CHARLES Horsey, Agent. 


THE 


SILICA FIRE-BRICK CO., 
OUGHTIBRIDGE 


Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OR DINAS 
FIRE-BRICKS. Specially adapted for Gas-Retort Fur- 
naces, andfor Siemens’s Gas-Furnaces. Shipments promptly 
executed to London, Liverpool, Hull, Grimsby, &c. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 


STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 
Proprietors of 
BEST GLASS-HOUSE POT and CRUCIBLE CLAYS, 


Successors to 
&, Baxer ann Co., Lats Briertey MIL1, STarroRpsntue, 


HARPER & MOORES, 


PROPRIETORS OF THE 


BEST STOURBRIDCE CLAYS, 
STOURBRIDGE. 
Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICES, LUMPS, 


AND CLAY RETORTS 
Of all Dimensions for Gas-Works, 


GLASS-HOUSE POTS & CRUCIBLES 
Of every kind, 
The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. 


GAS AND WATER PIPES. 


WILLIAM MACLEOD & CO., 
23 & 25, OSWALD STREET, GLASGOW. 


CAST-IRON GAS AND WATER 
PIPES. 











Qe et ee 


So St eS ree 


DELIVERY F.O.B., GLASGOW. 
LUICE VALVES. 
Che STRONGEST, CHEAPEST, & BEST in the TRADE, 


HYDRANTS. 


The Largest Variety of Improved Designs in the Market. 





SPECIALITIES. 


SLUICE VALVES for 
Water. 
ty for ~~ and Sewage, 
to 
RESE VOL SLUICES 
AIR VALV 
REFLUX VALVES. 
BALL VALVES. 
Compound H Y DRANTS, 
Straight-way Do. 
Screw-down Do, 
Ball Do. 
Sluice-Valve Do, 
STAND oa various, 
STREET WELLS, 
STAND PI PE .. 
PATENT FIRE COCKS 
STAND PIPES & JETS. 
HOSE UNIONS and 


REELS 
LEATHER & CANVAS 
1 HOSE, 
SCREW COCKS and 
FERRULES, 


Tested with 600 to .0°0 
feet head of pressure, 


J. BLAKEEOROUGH & SONS, 
ComMEROIAL Brass AND Iron WoRES, ) BRIGHOUSE, 
Woopnovse Iron Works, 5 YO ORKSHIRE. 

Contractors to the British and ae ‘Ger ernments. 
Lonvon Orric 
5, WESTMINSTER CHAMBERS, v ICTORIA 8T., 8.W., 
Where Samples may be seen, 
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C, & W. WALKER, 


8, Finesury Circus, 
Lonpon, E.C, 


MANN & WALKERS’ 
PATENT SCRUBBER, 





By Letters Patent in Great Britain, Eureps, and the United 
States of America. 


By some important improvements recently 
patented, the purifying power of thesé Scrubbers has been 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the carbonic acid 
contained in gas, effecting an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the im- 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubbers, 
whose dimensions happen to be suitable, the work commences 
by ripping out the whole of the interior of the shell, and be- 
ginning the internal construction de nova from bottom to top. 


Fifty million cubic feet of gas per 24 hours 
are purified from ammonia by these Patent Scrubbers in a 
winter’s day in the gas-works of London, where the parity of 
gas supply is the highest in the world, under the chemical 
restrictions of the Board of Trade. 


Generally, wherever a high standard of 
purification is maintained in the chief cities and towns of 
the British Provinces and of Europe, these Scrubbers have 
become established. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacal 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering the 
inlet is, by once only passing through the Scrubber, com- 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, effected 
by a very small quantity of clear water let into the machinery 
room at the top of the Serubber, which is discharged at the 
liquor oatlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals, 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, re- 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions and 
prices should be addressed to us, C. anp W. WALKER, 
8, Frnssury Circus, Lonoon, E.C., or to Mr. Wintiam 
Mann, late Superintendent of the Chartered Gas- Works, 
Biacxrriars, Lonpon; they should state approximately the 
largest make of gas in 24 hours on a winter's day, and the 
smallest make on a summer’s day, to be purified. 





i Mi | Ll OO, 
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SAMUEL CUTLER & SONS 


CONTRACTORS FOR GAS & WATER WORKS, 
GENERAL ENGINEERS, IRONFOUNDERS; 


MANUFACTURERS OF 


Gasholders, Tanks, 


Purifiers, 


SCRUBBERS, VALVES, EXHAUSTERS, 
IRON ROOFS, 


BRIDGES, BOILERS, AND GENERAL CAST AND 
WROUGHT IRON WORK. 











S. C. & Sons undertake the entire Erection of New, 
or Remodelling of existing Gas-Works in any part of 
the World, including small Works for MANSIONS, 
FACTORIES, &c., or Works of the largest extent (are 
now constructing the largest Gasholder yet erected); 
also the Supplying and Laying of MAINS. 

They make a speciality of supplying every requisite 
whatever for a Gas-Work, keeping in Stock what are 
most in request. WOOD SIEVES for Purifiers and 
Scrubbers, of a superior make. 


— SPECIAL CASTINGS to Drawing or Pattern at 
i if 2 mt 7 Shortest Notice. 
Hi alia i 





MANUFACTURERS OF 
CcCUTLE R’S 


PATENT GAS-WASHER 


MORRIS & CUTLER’S 
PATENT CONDENSER. 


(For Illustration and Description, see “ Journal” 
for July 9, page 73.) 





DESCRIPTION OF CUTLER’S PATENT 


_ a mh GAS-WASHER. 
| i i- = The Washer consists of a vessel or tower of a cylin- 


drical or other form, convenient to the site available for 
\ yy ye. 9 it. The interior is fitted with a number of dished trays 
HAM arranged as shown, one above the other, from bottom to 
| | _ aM. Vat i top. The flanges or sides of these trays are formed with 
Hi > serrated edges, and are arranged so that each tray con- 
a A BRM iz tains a certain depth of water or liquor; the position 
; and size of the serrated orifices in the dipping edges 
being such that the upper parts are slightly above the 
water, and so that the combined area of these small 
orifices is proportionate to the size of the inlet-pipe, 
the gas passing through without increase of pressure, 
and diffused in thinly divided streams. All the other 
edges are likewise serrated, so that the liquor passes over 
same in small streams, and so that the gas cannot pass 
through in bulk. The water or washing liquor is admitted 
at the top, the supply being governed by a conical needle 
regulating-valve so that the amount can be regulated to 
any desired quantity. The gas is admitted at the bottom 
and out at the top, the water or liquor descending the 
one meeting the other, and thus being brought into the 
very closest contact, and the gas consequently being 
deprived of its ammonia and other impurities absorbed 
wi Yj by water or other liquor. 

SM) UY \ Where a slight increase of pressure is not of great 
mi sl consequence, we prefer to allow some of the lower tiers 
ee of trays to be slightly sealed, the better to arrest any 
tar or heavy oils that may have passed the condenser. 


“J 








For further Particulars, apply to 


S. CUTLER & SONS, 
PROVIDENCE WORKS, MILLWALL, 


(NEAR THE STEAMBOAT PIER,) 
LONDON, E, 
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ROBERT MARSHALL, 
CANNEL COAL MERCHANT, 
198, ST. VINCENT STREET, GLASGOW. 


SHOTT’S BOGHEAD. 
LOTHIAN’S CANNEL 


Yields 12,500 cubic feet of 84-candle gas per ton, and ¥ cwts, 
of excellent coke, containing only 4 per cent. of ash. 


MUIRKIRE, No. 1, CANNEL 


Yields 12,160 cubic feet of 32°5-candle gs per ton, and 
10 cwts. of excellent coke, containing only 5 per cent. of ash, 


OLD WEMYSS CANNEL 


Yields 13,320 cubic feet of 32*5-candle gas per ton, 
Prices and full Analyses on application. 


4 GAS COAL. 
OPE & PEARSON, LIMITED, have 


now the autherity of several of the most eminent 
Gas Engineers of London in stating that their Coal 
yields in practical working over 10,000 cubic feet of gas, 
with an illuminating power of 16 candles; or by the 
standard burners now used by the London Gas Companies, 
an illuminating power equal to 174 candies, 

One ton yields 12} cwt. of good coke. This Coal can 
be shipped from Hull, Goole, Liverpool, Morecambe, 
and Barrow. 

For further particulars, apply to Porm ann Prarson, 
Lrurrep, West Riding and Silkstone Collieries, near Lexps, 


SCOTCH CANNEL COALS, 


The Subscriber is prepared to contract for the supply «f 
all the principal Scotcu Cannen Coans, Prices ard 
— of the various Coals will be forwarded on cpp!i- 
cation, 


JAMES MKELVIE, 
CANNEL COAL MERCHANT, 


HAYMARKET, EDINBURGH. 
Established 1840. 




















HEBBURN MAIN GAS COALS. 


T. Stone, Esq., of Weymouth, writes on Nov. 17, 1876: 
** I have used about 12, tons of this Coal, with, I think, 
the best possible results, although not always under the 
most favourable circumstances. My Coal account made 
up to Midsummer last showed a makeage of 10,524 cubic 
feet per ton of 144-candle gas, and not a hundredweight of 
Cannel used. This statement would, I know, be incredible 
to many men, and may provoke the remark, ‘ How much 
of it is paid for?’ For the gratification of such, I have to 
say that, of the above quantity, 9866 cubic feet per ton 
of Coal carbonized were brought to charge and duly paid 
for, with the exception of about 6s. per cent. for bad debts. 
‘The coke is of excellent quality. The above facts I hold 
to be a greater recommendation to your Coal than any words 
of mine could be.” 


PRICES ON APPLICATION, EITHER F.0.B. OR 
BY RAIL IN TRUCK LOADS, 





THE TYNE COAL COMPANY, LIMITED, OWNERS, | 


W. Ricuarpson, Fitter, 
29, QUAYSIDE, NEWCASTLE-ON-TYNE. 


FERRAND DAVIES, 


148 GRESHAM HOUSE, OLD BROAD STREET, LONDON, EC., 


“THOMAS BARR’S LESMAHAGOW MAIN CANNEL, 


| 
| NEWTON, CHAMBERS, & CO.’S SILKSTONE GAS COALS, 


Analyses and Quotations on application. 


WILSON CARTER AND PEARSON, 
GAS COAL AND CANNEL FACTORS, 


Supply to any Railway Station or for Export all kinds of Fuel for Gas purposes, 
Address— CHIEF OFFICES: 
TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 


JAMES MILNE & SON, 
GAS ENGINEEBBS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, ann 
2, KING EDWARD STR EET, 
NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C, 


STATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every description of Gas-Fittings and Gas Apparatus, 


GEORCE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


354, GREAT GEORGE STREET, 
WESTMINSTER, S.W., 
PATENTEE and MANUFACTURER of the following Invention 


RETORT SETTINGS-—giving great Economy of Fuel. 
STEAM-ENGINES and EXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS. 

FUEL-MACHINE, for Compressing Breeze and Tar. 























N.B.—Pamphlet, with Eighteen Illustrations and Letterpress on the Construction of 
Gas- Works, post free, 2s. 6d. 
PRICES AND ALL PARTICULARS TO BE HAD OF THE PATENTEE, 





| 35a, GREAT GEORGE STREET, WESTMINSTER, 8.W. 





THE WIGAN 


COAL & IRON COMPANY, 


LIMITED, 


Districr Orrice: 97, NEW STREET, BIRMINGHAM; Agent: W. M‘'GOWAN; 


Eupply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 
N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-known 
HAIGH HALL AND KIRKLESS HALL GAS COAL COLLIERIES. 





ALBERT GAS COAL. 


THE DERBYSHIRE 


SILKSTONE COAL COMPANY, 


GAs 


LIMITED, 


CAN OFFER A 


Of superior quality, delivered in trucks at any Railway Station in England, or shipped on board at Hull, Grimsby Docks, or Barrow-in-Furness. 


Illuminating power in candles. ; ° ° 


Purified gas per ton of coal in cubic feet (average) ; © « 10,775 
ae ee 14°71] 
1,502 


Weight of coke in lbs, per ton of coal . . + © + « -¢ 





ANALYSIS AND PRICES ON APPLICATION TO 
Mr. EDMUND TAYLOR, Secretary, 


ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD. 
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THE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 








BENJAMIN WHITWORTH, Esq, MP.. . . . . . . . ~. Chairman, 
Mr. RICHARD HARTLEY . + NEAR Managing Director. 


REAL OLD SILKSTONE GAS COAL. 


JAMES PATERSON Esq., Gas Engineer, of the Warrington Gas Company, reported, Aug. 10, 1875:— 
“This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
It contains the large quantity of 699 lbs. of illuminating matter, and 1498 lbs. of coke to the ton, and produces 12,240 cubic feet 
of 16°66 candle gas.” 
The above Company are raising nearly a thousand tons of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. HULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETWOOD. 


HYDRATED PORIFYING MATERIAL. 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, 


And to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 


ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA. 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 


ry 


, Via Reet . 
as HONORABLE yg ¥ | Established 


if JOSEPH CLIFF & SONS, 


THE ORIGINAL 
WORTLEY FIRE-BRICK WORKS, 
Near LEEDS, 
London Wharf: No. 4, inside Great Northern Goods Station, 
King’s Cross, N.; 
LIVERPOOL: Back Leeds Street. 














ar) 


SPECIAL NOTICE.—Our Patent Machine-made Retorts have now been in actual 
work nearly 1000 days, and are yet in good order. References on application. 


July 2, 1877. 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRON-WORKS AND COLLIERIES, 


NEAR SHEFFIELD. 


CELEBRATED SILKSTONE GAS COALS. 


The various descriptions of Gas Coal produced from the above Collieries possess an unequalled 
reputation, combining in a —— degree the constituents essential for the production of the best 
quality of Coke and Gas of a high upeineting. power. 


A recent extensive development of the Collieries enables us to offer increased supplies. 


JAS. PATERSON, Esq., of Warrington, after testing various qualities of our Coal, has sent 
the following testimony of their merits:— “ Warrington Gaslight and Coke Company, 
“ Mussrs, Newron, Cuampers, anv Co., Offices, Mersey Street, Warrington, April 23, 1877. 

“ GentLemen,—After carefully testing the various samples of Gas Coals sent from your Collieries for analysis, I have 
Pleasure in reporting them as belonging to the highest class of Gas and Coking Coals. 

“The average of Nine samples gives a yield of 12,500 cubic feet of 154-Candle Gas, being equivalent to 664 Ibs. 
of sperm per ton, and 1420 lbs. of fixed carbon of a very superior quality. All the samples bear a close relation to each 
other in value. “ Yours truly, ‘ ‘“ JAMES PATERSON.” 


Full particulars will be sent on application to us—address as above. 
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Gist -UNVARYING WATER-LINE GAS-METER. 


(SANDERS AND DONOVAN’S PATENT) 





“Unquestionably the best Water Gas-Meter now 
in use.”—Tuos. G. Bartow, C.E. 





Over 120,000 in action. 





MANUFACTURERS: 


KINGSLAND ROAD, LONDON; 
WITH 
Branch Manufactories at DUBLIN and OLDHAM. 


ALEXANDER WRIGHT & CO., 


MANUFACTURERS OF 








“WET” AND “DRY” GAS-METERS, 


STATION-METERS, AND GOVERNORS. 


METERS, BOXES, REGULATORS, AND ALL REQUISITES FOR PUBLIC LIGHTING. 


TESTING APPARATUS for all purposes relating to Gas, &e. 
MR. VERNON HARCOURT’S COLOUR TESTS, 


Descriptive particulars, per post, 2d. 





55, 55a, & 56, MILLBANK STREET, WESTMINSTER, 
LONDON, 8.W. 


LAIDLAW ANI 


EDINBURGH GLASGOW. 
emmaiesiaaee of 


CONSUMERS IMPROVED WET GAS-METERS, 
THE UNVARYING WATER-LINE GAS-METERS, 
IMPROVED DRY GAS-METERS, in Cast-Iron or Tin-Plate Cases; 
STATION-METERS, ALL SIZES, up to 15 feet Square, with PLANED JOINTS; 


Experimental Meters, Photometers, Pressure-Gauges, 
Governors, "Test Holders, &c., &Xc. 


LONDON OFFICE: 106, CANNON STREET, E.C. 
JOHN ABBOT & CO., LIMITED, 


MANUFACTURERS OF 


IMPROVED 
HYDRAULIC CRANES & HOISTS, 


Kffecting an IMMENSE SAVING in the cost of discharging 
Coals from Vessels, Barges, &c. 


HYDRAULIC RAMS FOR LIFTING AND LOWERING PURIFIER COVERS. 
GAS PLANT GENERALLY, PIPES, ROOFING, TANKS, &c, 














PARK WORKS, GATESHEAD, 
LONDON OFFICES: GLASGOW OFFICES: 
2, SUFFOLK LANE, CANN ON STREET, E. C. | ‘54, ST. ENOCH’S: SQUARE. ~ 
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THE GAS-METER COMPANY, LIMITED, 
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